CURABLE COMPOSITION AND METHOD FOR IMPROVING RECOVERY 
PROPERTIES AND CREEP PROPERTIES 



Publication number: JP4101632 (B2) 



Publication date: 
Inventor(s): 

Applicant(s): 
Classification: 
- international: 



ii^plication I 
Priority nuniber(s}: 



2008-06-18 

OKAMOTO TOSHIHIKO, ; WAKABAYASHI KATSUO, ; ITO 
YASUSHI, ; ANDO HIROSHI 
KANEKA CORP 

C08L101/10; C08L33/00; C08L71/02; C08L83/02; 
C09J1 33/00; C09J1 43/00; C09J1 71/02; C09J1 83/02; 
C09J183/05; C09J183/07; C09J201/10; C09K3/10; 
C08L101/00; C08L33/00; C08L71/00; C08L83/00; 
C09J133/00; C09J143/00; COgJ171/00; C09J183/00; 
C09J201/00; COgK3/10 
C08L101/10; C09K3/10D12 
JP20020364490 20021216 

JP20020319335 20021101; JP20020364490 20021216 



Also publlslied as: 

JP2005306891 (A) 
EP1 566412 (Al) 
EP1 566412 {A4) 
EP1566412 (B1) 
^US2006128919 (A1) 



Abstract of JP 2005306891 (A) 

PROBLEM TO BE SOLVED: To provide a method for improving recovery properties, durability and 
creep resistance of a cured articie, and to provide a curable composition which can give a cured article 
excellent in recovery properties, durability and creep resistance, ; SOLUTION: The method for 
improving recovery properties, durability and creep resistance of a cured article comprises using a 
curable composition containing an organic polymer (Al) having a silicon-containing functional group 
capable of crossiinking through the formation of a siloxane linkage wherein the silicon-containing 
functional group is that having three or more hydrolyzable groups on the silicon. ; COPYRIGHT: (C) 
2006.JPO&NCiPI 



Data supplied from the espacenet database — Worldwide 



W 4101632 B2 2008.6.18 



(19)B*B»»Jf(JP) Cl2)!jf S ^ 18 (B^ (ll)ltlf©^ 

(P4101632) 

(45)^f7B ?dt20^^18B (2008.61 18) C24)iej$S ¥j^20^3^ 28 B (2008.3.28) 



(51) Int. CI. 


F 1 






C08L 71/02 


(BOOBlOI) G08L 


71/02 




C08L 83^ 


(200&01) C08L 


83/02 




C09J 171/02 


0XI&O1) C09J 


171/02 




C09J 183/02 


0106.01) C09J 


183/02 




C09K 3/10 


(2000.01) G09K 


3/10 


G 








nsmm 5 {± &i w) 


(21) 


^jp 2002-364490 (J'2002-3644M) 


(73)4ffFa# 000000941 


(22) [ItJSiB 


^^14^12^ 1GB (2002. 12. 16) 






Vpoj W ^ 


!)$|IS200G-306S91 0'2005-306881A) 






(43)&MH 


¥JS)E17^11^4B €2005. 11.4) 


(74)ft]lA 


100086S86 




¥j3cl7^12^9BC2005.12.9) 






(3l)ffi5tffii5SS^ 


itt«12002-319335 (P2002-319335) 


(72) mm^ 


m:^ mm 


@2)«5£B 


5pmmifiia(2oo2. ii.i) 






@3)«$£4i£^S 


B3t:H(JP) 












mm f&m 
































^j¥mis«>7pisni3*iiiTgBiriiiTi-8 mwt 



















(54) im<Dm] m^mmm^^zmjtm. ^y-yttescs:^^ 



(57) [mm^<onm] 

[W^^ 1 ] 

^yT}l^]yy^m^it (A) . 
,>,j/r^ h (B) . 

iyyy-)mMmh.LX. j^Jv^-^HJ^Xm (C) . ^J:?>\ (E)_ 
(1) : 

H- (S i RS - b Xb 0) „ -S i 3 - a X, (1) 



C2) 



JP 4101632 B2 2008.6.18 



h2 0<7yT^)-}VM. ^'MWi7y!)^ib2 0(Dry}V^)\^^ttiii (R' ) 3 S i 0-T-7]^^ 

«^ttl**t. X7&^'=m±#^El-^Ef#^ ^flhitm-X$>'DX^ I <. ^^Sr-^T 

m(D (S iR' 2 - ^ 0) ^l^^stt^bt^iov^T, ^^t>m^--e$)oT^i i <. M 
'^oTl^T^jiu^c m(±0 5?i^^ 1 9t7)^^'^^-ro mL> a + S b ^ 1 ^ti^^S t 

vT;V^1^>^S^#: (A) ±M#l&tT? F^r^pOh (-NH-CO-) 
[0 0 0 1] 

i^xi^^y\t^-^imt^^h\z.^^XW^\^^-h^>{%-t-M%%^ 
[0 0 0 2] 

[0 0 0 3] 

i <7)SiS14^ t S '^^i- ^ S^#ft' -e. *° t ^ T jv ^ V > ^M-^*-^ 'J V 

[0 0 0 4] 
[0 0 0 5] 

^m^^-^^J^) Mzy-vy^W^. ^AV'^\^\^-vy^Wy-')y 



3P 4101632 B2 2008.6.18 



[0 0 0 6] 

5) . (#fi^«6) . (#^M7) . (#ii^jtt8) > mt^xm^) > 
1 0) . (#K^:fc^i 1) . mi^xwA 2) . 3) > mffxm 4) . 

(#fi=«i5). (#it«i6). mf^xmi) > imxm^) ^ mmx 
Ki9). (#it«2o). mmxmi)^ m^xm22). mwxmis) 

. mmXm2A). (#t4^«2 5). (#^«2 6). (#^:S:E2 7). 

[0 0 0 7] 
[#f^« 1 ] 

0-24548 2^ 
[0 0 0 8] 
[#i1^«2] 

0-24548 4-f- 
[0 0 0 9] 

mf^xm\ 

#If1¥1 0 - 2 5 1 5 5 2-^ 
[0 0 10] 

mmxmA\ 

0-3 2 4 7 9 3-^ 
[0 0 11] 

#ll¥l 0 - 3 3 0 6 3 0-^ 
[0 0 12] 

{m^xm\ 

mW^^l 1 - 1 2 4 7 3-^ 

[0 0 13] 

[#^«7] 
#PfW 1 1 - 1 2 4 8 0-t 

[0 0 14] 

m^xm\ 

#li¥l 1 - 2 1 4 6 3-^ 
[0 0 15] 

mmxm^] 

M¥l 1 - 2 9 7 1 3-^ 
[0 0 16] 

[#fi^:fcKi 0] 

WPi^l 1 - 4 9 9 6 9^ 
[0 0 17] 

[#^:t^i 1] 

#li¥l 1 - 4 9 9 7 0^ 
[0 0 18] 

[#fp:fcmi 2] 

1 1 - 1 1 6 8 3 1 



[0019] 




1%ftI jLwk J- 0 J 






^ g g g ^ 


[0 0 2 0] 




IwrrxRK 1 4 J 




WOQ <3 — A 7 Q 

w u y o 4 / y 


3 9"^ 


[0 0 2 1 ] 








iSii 9 n n n — 

-TTPH i u u U O 


4 3 9 1"^ 


[0 0 2 2] 




IWffrJLm. 1 0 J 




f^gg 9 n n n i 




[0 0 2 3] 




iWSrXfflX i / J 




'teii9 nnn — 1 


0 9 6 7 7"^ 


[0 0 2 4] 








JtiKI 9 n n n i 


n Q 7 a -S- 


[0 0 2 5] 




IWBTXmK -L y J 




ffetSM o r\ Pi r\ 1 

WPH Z U U U i 


9 Q 1 9 fi •& 


[0 0 2 6] 








?WiBS 9 n n n 1 

-Wph u U U 1 


2 9 1 4 5'^ 


[0 0 2 7] 




^ 1 J 




rtdiPH o n n n 1 

Z U U U i 




[0 0 2 8] 








rtifeHM o A n n 1 

Wm U u U 1 


2 9 1 4 7"^ 


[0 0 2 9] 








feBi 9 n n n i 


^ ^ 1 9 -S- 

o u o i O 






rAfcsA;Ty*ji 0 /I 1 
LwBTXfflt: ^ 4 J 




fbtHS o n n n i 

<i U U U i 


Q "5 1 -S- 
o D o i o ^ 


[0 0 3 1 ] 










0 y o o o ^ 


[0 0 3 2] 








iin 9 n n 1 — R 


c; K n 3 
u o yj O rj 


[0 0 3 3] 








'Jin 9 n n 1 — 7 


2 8 5 4"^ 


[0 0 3 4 ] 




f'tisfcTy-tSf 9 c 1 
l-r^BTXP; z o j 




2 0 0 1 —7 


2 8 5 5"^ 


[0 0 3 5] 




mmXW:2 9] 





]P 4101632 B2 2008.6.18 



#if1 2000-327771^ 
[0 0 3 6] 

mm\. 5^#ifc±tfffl®M. u^}L\m^m\. m^}L\m^mn. 

w^-m-- mm^m^tLmmmn. \ ^^v-^jy^-m^y- ')ym. mm 
if97.miy-vym. ssGxmmiy-^jy^^^U. ttzit. mm^<nu-^y^y3^ 
yv^zy~'}ym^m^t^::.t^nmtt^i^<DX-^^o Mi^^mM^t. mii^. m 

[0 0 3 7] 
[0 0 3 8] 

1"*^*). ^mM<^^ii±. -y^i^^y^^wMi-^^tKx^xmmL^^^^^^ 
^wt^*^#i-a^m^# (A) . dsii/. ^/v^^b (B) '^^^■r-i^miM^tf 

[0 0 3 9 ] 

2 . n ^-^ ^Ig-^^fl^^-r & r 1 1' J: o T« L ^ ^ t#:t'B t^g^lr 
^1-i>^^S'^#T^*) o 1/ u^^y^^^fm-r^ ^: J: o «^ t ^ ^-f t# 

(Ai) ^^^■t&mmmm^M\^^:h^tmmi-^mm<oW€i^. mx^ 

[0 0 4 0] 

jift L^^^mmmtLnt. i^v^^y^-^^^fm-t^^tKX-oxmmL^&^^M'^ 
^tt^^^i-^^am-^^ (Ai) v}^'y^'yy-^}m^mKxy)mM-^fi 

[0 0 4 1 ] 
[0 0 4 2] 
[0 0 4 3] 
[0 0 4 4] 

3 (i> n ^ ^^-^^^sJc-f;^ i 1 i o L ^ ^ ^ t^^ttt^l^ 

mLv ^^^M^^tm^^ l^'^^fz^^i^LX 1 . 7~5««^m^# (A2 



JP 4101632 B2 2008.6.18 



[0 0 4 51 
[0 0 4 6] 

H- (S i R^-bX,0) „-S i RS-hX, (1) 

2 0<7)71J-JVS. ^^^7 55^^2 0<7^7y)l^^}i^^tfzi± (R' ) bS i O-T'TP^tL 
(S i rS bXbO) St^istt^ bicov^T. ^ti^{iiWi-'-e;feoT'bi <> M^-^Tv^ 

[0 0 4 7] 

mmm^^t^^mm^mK ^K^^mmmmxLfzm.m^^t-im (2) : 

H — S i X3 ( 2 ) 
[0 0 4 8] 

^^m^m 4 ^> n ^-^^B^-r ^ ^1 J: o xmm L ^ ^ ^ ^ t^^t fg^ =^ 

:ti-s;taS^#-eS)-:>T. (3) : 

-0-R^-CH (CH,) -CH,- (Si RS-,X.0) „-S i R%-aX. (3) 

-^*1--6R^t:l^^^2 0cO2ftt^^a^*^t. R\ R\ X. a> b. mWIElcH 

c) Tg^ti;&miStm*l-^^^^* (A3) ^^,:6i&'fbi'4mt/*fflv^^-^^ 

10 0 4 9] 

:^mm^^i-=h^m^-km'. (4) : 

-O-R'-C (CH3) =CH, (4) 

(RMiHffiat[wic) xm^&r-mmmmxLtzmm&^^t. -m: (1) : 

H- (S i RS-b XbO) „-S i R%-.X, (1) 

(^^R\ R\ X. a. b. mMietcIMC) TU^fi^^n^^^yyit^^tcDmw 
[0 0 5 0] 



C7) 



]P 4101632 B2 2008.6.18 



M^tmmt^t^mmmK -m^ (5) : 

~0 — R^"~CH (CH3) — CH2~SiX} (5) 
[0 0 5 1 ] 

^^^trnm^i-i^^mm^m'. ±m'wmKr^ F^r^^^^h (-nh-co-) t 

[0 0 5 2] 

m^^ttmi)\ (6) : 

-S i (OR^) 3 (6) 
[0 0 5 3] 

M^^'^mmK h u b ^ -> u jvs-e^ ^ mmmm^m\^^ & ^ t mm t-r^m 

[0 0 5 4] 

^^m<^m 5 zy n >|g^^?f^fi^1-^ i J: II J: o X^m L^^^^ t^^tt^S^ 

(Ai) . isxif. ^m:^xmm (D) ^#:t«fiM<mm^ti^ffiv>i.^t>^#m 

[0 0 5 5] 

*^^<=0^ 6 fi. V u dr-Jf y^^^fm-r^^ r i: IX J; o L ^ ^ ^ t^^'B t^l* 

:t««M'^# (A) > ->u^-h (B) ^^-^-t^^itrnwit-t^^. p^m 
^^^)vmmmM. ^m^^^-^^^mmmm. ^^^jwi^j^^^, ^ummmmM. 
±m^^M> *ii:±tf^^^^j. mit}immmM. m^^^-^^i^mmmm. m^-s? 

s s GX'Sffl^/^ V ym. tfz\t. mmm(ov-^y'!f'yB4y ymz^-') y 

[0 0 5 6] 

^^m<7)m i\t. i^u^-^ ym^-^fM-r^ ^tKx.^ xm^ x.^^^^ m^ttm^ 

^l-^^^S-^^T^ o T. n >|g^^J^fiEt-^ i ^ J; o L ^ ^ 
^'^t^^jJ'^ ^ t ± 3 o m^OHnzk^'F^* ^ :t1- ^ ^ t f ^ :tmS 

^^)vmm^mnu ^^mmmmu %^^mm^mu j^^±.mmmn. Mtt 

[0 0 5 7] 

m L\^^%mmm t lx it. 1/ u ym^^rM-r^ ^lkx-o xmm 1 9 ^ ^-r 
mttm^^-r^^^m^i^ (ad (d^^mk v\fy^^y'y^}i'M.-^mKi^mM^fi 

t[ifBtcfsm<7?> rtg/^°^>JVffl^*^lJ, ^-f;v?ii9ffl^*^^J. 

^mmmn. -^^^i^wm^mn. m^±\mmmM. m^}immn. wm^^^^vm 



(8) 



W 4101632 B2 2008.6.18 



mm^^^y-^'y-')^^'^^ ssGX?Sffl-:^-'J>^^M, tfc\u^m^<nv-^y'TV 
B^y\m'y-^)y'fViV-Wf^o 

[0 0 5 8] 

tjj^^^^j^ 35#'ti:±if^^i#^j. *it±ifM»^j. m^}L\m^mn. n^^^-^^m 

[0 0 5 9] 

^j. lammmmmi. -^^^y^nnmmn. ^^}L\mmmu m^^\m^m\. % 
w^^~^)mmmn. ■ m^- • %m^mML%mm\. y^v-vy^wy- 

-^y^'VBy^yym^/- >; >' o 

[0 0 6 01 

Mt^Sff Lv^*MllttLT{i. (D) ^rMJ'-^^-tSit^rMtl-^tfr 

ISv^-fti^a^^^ilfiicc^^ ^5't^/N'^;vffl^*^J, ;v5Si9ffl^*^J. 

^#ifcXtfffl®«^J> *tl:Xtf^«*^J> ^'B:±^fffl«*^J^ W^^' 

y ^-v B^yym'y-')y crmm-t^^ 

[0 0 6 1 ] 

^%m<^m 8 yu^^ ym^^¥M-fh ^ t j: x^m t ^ ^ ^ t^x^ 

mn. mm^mmn. ^^^i^mmmn. i^^±^\mmn. m^i^mmmn. 

-')ym. mMif^y^ny-')^^^^^ ssGxf*ffl>'-'j>'^^#. tfz\t. ^mi<r> 
v-^y^^v^^y\-n y~ u y ^fm^x^-f^^ 

[0 0 6 2] 

^j. -^mmmm^u ^^^^\m^m\. m.^^\m^m\. m>d::^mmn. * 

^)ym. mm^^y^my'-vym. ssGxm^^y-')^^^^ ttzit. mms^(Du 

-^y-^fya^yvm^y-'iy ^^m^m-f^o 

[0 0 6 3] 

) : 

H- (S i RS-,XbO) .-S i R%-aX, (1) 

(^4^R\ R\ X. a. b. mMISt'H^C) X^^^^\^ Vuyyyi\:^mt<Dm^ 

)\^mmmn. ^m^^^)\^mmmu ^-om^m^mu mwnm^mn. x#tt±»f 
mmmm. ^)p.^±.\mmmu m^i-m^mu ^w^^ivmwtmu m^-m^ -it 



JP 4101532 B2 2008.6.18 



[0 0 6 4] 

) : 

(^'t'XMiat'lWiC) 'r:^U^fi^\^YT^^yyyi\:^mt(omm)l^\^^'o'^^iih^m 

mmn. ^-om^mmmn. ^ai^m^mmmn. x#^i±^fm«^J> m^±.mm 
^ \ ^v-vy^mv-^) ym. ^Ji^^r^xMv-^u y^^. s s Gx-j£fflv'-'J 

[0 0 6 5] 

^T^^^^frt^^oT. m^mm^mK (3) : 

-O-R'-CH (CH3) -CH2- (Si RS_bXbO) „-S i (3) 

(A3) x^:h;it^mmtt^. p^m^^^)vmmmM. nm^'^^^}^MmmM. ^ 
Amyym^mi. mmy)W^mmn. -^^^iMn^mn. m-^}L\m^m\. Mtf:± 

-'yy^^wy-')ym. mm-ff'77.m=y-')ym. ssGx^M^/^'r^m tf:L 

[0 0 6 6] 

:ttf^*=gr*1-;i>f^E'^#!&^ (4) : 
~0~R^~C (CHj) =CH2 (4) 

(RMiffist^c) '■^^'^^l'7f-mm^mx\^fzM^%^^h. (d : 

H- (S i RS.bXbO) „-S i RS-aX, (1) 

(^4^R\ R\ X, a, b. mMIEi::|WID) Tg^a^ fe: Kn>'9>'fk'^ii?i:0#JjII 

^j, ^4y^my)mmm\. lE^mmmmmn. ^^^}L\m^m\ 

. j*ft±™^^^J. ®ft±tfffl®*^J> 

simmn ^ ^'-^ v > i^ - > ^^^^ ^> - u > ^^^it. ^ :^ ji - u y ^^n. s s 
GXis^v'- u > * mm^<D u-^y^i/u^yymi^-')y ^m^m-r^ 

[0 0 6 7] 

^^'Mmm^^t^^mm^m'. -m, (5) : 

-0~R'-CH (CH,) -CHj-S i X, (5) 

"^nmmu iaw^mmm\. -m-^h\m^m\. ^^}L\mmmn. ^^y.\m^ 

^n'=y-')ym. mmify:^mi^-')ym. ssgx-s^v"-u>'^^#> tfz\±. m 
mm(o 7-^y^i^34yy^i^-')y m-r^o 

[0 0 6 8] 

M^^'um^^^-t^t^'^mK ±m^m^r^ h^^^^yv (-nh-co-) ^ 



(10) 



JP 4101632 B2 2008.6.18 



}i'mm\. m^^^}\^mmM. ^^mnmrnmrn. mmMmmn. 
mmM. m^^ifmrnm. m^±mmnu Mn^^^-)i^mmmL m^-m^-m 

itm il^mimtLXit. -yv^^y^^^fm-r^^tKX-ox^mL')^'r ^ 
m^tmf. -m.^ (6) : 

(D. ^A]S^^°^>Jvffl^^^J. ^^U}i'mmmL ^-om^mmmm. mw^mmm 
. x^^±.mmm. m^±mmmM. mi±±.mmmM. m^^^>)i^mmM. m 
^'m^f-'mmmummu ^Av^y^^v-^jy^'%'y-')ym. ^^^^j 
n^y^^]y^'^^ ssGxfefflv-'j>^^'#. tfzM. mmb<^v-^y f'J ^^y 
^y-')ym\-^m-f^>o 

S^^^'^>J^fflS?«*J> ^^;v?i^)ffi®«^J. 5^?I»9ffl®*M> H 

#>i±±ifffl@^^j> mft±ifffl^iP^J> #ftiifffl^*^J. w/^'^^^vffl^ft^J. m^- 
-^)ynn. '^^Q>yMnv-')ym. t.fz\t. mmmcov-^y^'y^^yy^^y- 

u y^mmth^ 

ll# (Ai) , ^liXf. >"J^-h (B) ^^;t1-;&c:t^#^i:f^«E^W4ia^i^i^ 

[0 0 7 2] 

[0 0 7 3] 

i-^ ^mS-^^X'^ o ^yu^^ ym^^fi>^^ ^^Lhr^X-D XW^ L ^ ^ t 
^^tmrnK ^ ^ * J: 3 o J.:J,±(^ll[lzK^^t4* ^^1- ^ ^ ^ ^-^^ t t^ST-* h 

(Al) . ^iXf^ i3)V^^V)V%cr)<x^<D^m^^^^'^^^*^^'^^^^'^^^ 

^ (CI) ^^^-r^-i:^^#mtT^®<bi4mtit;mT'?>o 

[0 0 7 4] 

(Al) . :^;v^-/my;Xt^ (C) . ^ta^^Xtt^ (D) 

(Al) . isiCF. (E) =lr^^-rSih=^#mi:t^mt4mi^l^ 



(113 



JP 4101632 BZ 2008.6.18 



[0 0 7 6] 

(A 1) . idxxf. «/h4>^# (F) ^^y^-r^^tmwitt^mimmMmK 

[0 0 7 7] 

(Ai) ^^^-r^mimmm^-r^^'ox. m^^mmmmMmm^^ 
<7) 5 ~ 2 8M%T-*^ ^ t mmt-r^mmmm^-m-r^o 

[0 0 7 8] 

0S L^^^mWMt LXi±^ z^n^^y^^^fMt^^tKX-oX^mLi ^^^^^ 

^mm^^-t^^^M^mK ^Kyfm^^mxLfz^mM^i^t-m^ (2) : 

H ~ S i X3 ( 2 ) 
[0 0 7 9] 

MKmtL\^^mm-^mkLxit. zyu^-^y^'^^r^^'t:^;LtKX'^xmmL^!h^^ 
m^^tmmK -m. (6) : 

-S i (OR^) 3 (6) 
[0 0 8 0] 

o T. -> n ^-^ y^-^^^^^i-;!, ^ 1 j; o Tlii# L 9 ^ t 
^^tt^m\ -m: (6) : 
-s i (OR') 3 (6) 

(^>^'RN*ltrfai;|wiD) ■v^^fi:^^^:^^^^^^ (a4) , ^iif. -m. ( 

7) : 

-S i R = c (OR') (7) 
[0 0 8 1 ] 

7 it. y^^^^y^^W^t^^tK^oXmmL^&'r^m^^tM^ 

^mr ^m^m-t^x^ -dx. 5/ n ^ ^ > ^s^^mr ;§> ^: 1 «t xmm t ^ ^ ^ * 

'^:tWtg*:6^ (6) : 

-S i (OR*) , (6) 

(^4^R'MfEt;MD) x^^fi^m^ykt^^mm^ii^ (A4) . ^xxf. -m: ( 

8) : 

-S i R\ (OCH3) e (OR") 3_a-, (8) 

(^^(Hic7)RMi. ^^^'*L^S:t;Kti:i^^fj2 O(7)-tt<7?^K■cab!0^ 3-d- 

tzit2^^L. eitl. 2, f 7t{i3$-^^1-o {iL> 3- d- e^0^m^-t^^<Dt-r 

) x^^fi^hm^^-r^r^yz^yyi^v^'jym (h) ^^^-f^hmimm^m 



(12) 



3P 4101632 E2 2008.6.18 



[0 0 8 2] 

-^^tmm^ (6) : 

-S i (OR') , (6) ^ 
(^+R*MI£l::MC) ti^SMt-^^m^fr (A4) . isJ:?^. ^^^v 

[0 0 8 3] ^^^^^^^ 

^m-r^ .-H 'J :t ^ T jv^ v y^M^i^x^ -^x. z^v^^ y^^W^mi-^ i t j: o 

~S i (OR') . (6) .X 
(Stft^R'Mlfil^l^C) T^^^^^^^-t:ht^Vt^iy7}\^^\-y^n'^\(A5) 

■5^^-f^#^tt^S^^ (6) : 

im^m2 lit. zya^^ym^^fm-t^^tKJ:'oXmL')^^^B^^tm^ 
(^^) 7^') )mj^:^-T}i^?h^^^i^x^'oX. zyu^^y^^^TM-t^^ 
tKX-DxmmLo^'r-(^^y^t^m'. -1^ (6) : 

(AS) *#^T^i t^wii-r^^-fmrn^it-pii-^o 

^ L v^iklli tLXit. Zyn^^ ym^W^^-T^ ^itKX-o L^^'r^m^ 
[0 0 8 7] 

Lv^llM'^Sfc LXii. -yu^^y^^^r^^-r^^tKX-oXm^Lo^^ 
[0 0 8 8] 
[0 0 8 9] 

^^t^ ^m^#X* o T . >- D ^-ij- vl^-^^B^t- :i t J; o T^M 1 9 ^ ^ ^ # 
^^m^^:^^ (6) : 



(13) 



JP 4101632 B2 2008.6.18 



-S i (OR') 3 (6) 

tmwit-r^. (10): 

-S i (OCH3) f (OR') (1 0) 

(^^ 3 - f -jicOR* (i. ^fl^^fm±Km^2^-'ib 2 0 0-|fiOf ^T^fe «9 > f ti 
[0 0 9 0] 
[0 0 9 1] 

:$:^i§i'ffli/^;i)RfS'tt^>ft*^^-t^*^S'a'# (A) (o^^^mmmmit^j: < . 

[0 0 9 2] 

l: 1/ > - ij^ ij ^ ^ V -/f - V y *S^#^c7) .i^ U :t ^ -> 7 ;v ^ V ^I^E-^^ ; x f - V > 
X > t T ^"J n r. h V jv:5.CJ''xf- V <7)^S^#, i ti f^^D^i^" U ^ V 7 ^ V^M-B** 

#<50 2i^mi:^^vn-jvt<7)ii'^. tfzit. ^i^yymmnM'^x-uhfi^t'VJ^-T. 

T^VM^-^i^f-JV (p<^) Ti^'JV^h. 7'f-;V (p«^) 'J h#f^^7 

^^^n>6, ^^f-pf^l/>-775 >^l7vt:^^m^0liM'^^^J:^t^^y 6 • 6. ^ 
^^^f']yy'J7^yt't^^zyym(DMM.^KX^i'^uy 6 ■ 10. £-7-^7'>>f'' 

2, ±|B«?):h^n>'(7?"?^2^^J^i:co^^^ft-^*fi'^'^'f n>#(^4^°i;7^ K 
^S-^^ ; 7t t ^ ^t; 7 X y - a t J^^b* jv J; 19 HM-^ tTSit tts *° 'J ^ 

V 7 »; ;v 7 ^ V - b ^m-^'i^mm^ ? tt^ o #^ ^i^-^ 

M-^^^^ 9 ^ . *° U ^ 7 V >^M^#. !k<t7m^M.^it. *° 'J r JV^S^ 
(p<^) 7^^ VJvmx;^xJvm*M^'f*. ^'iJ^-Ji?^- fM-^^^Ti^A^^^it 

[0 0 9 3] 

>i^°iM v■/^^>^ tR^^k^m vT'v^y. 7^mt°vy'^p:^y^<Dmmmt7KM 

[0 0 9 4] 

i:|E:t^'^# (A) (OMmm^Klt:^^^^^^^^^^ <mfi:h^j:^>mmx^U^y 
[0 0 9 5] 

u^y^^^5^t LXimi^^^^ fit\ miif. V JVx^ ( h U uy) V =y 
r^-\. :^:^)v^^yvAvvr%-\. ^v'V w->M vv'7^-^ b^<^^#:^ 

^sKlMV'>7^^^ ; ^y7:tnyv^' v-^7^^ ^^-^f p« f-V^'vM V'>7^^ 
[0 0 9 6] 



C14) 
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[0 0 9 7 1 

J« (1 1) : 

- (S i RS-faX.O) „-S i RS-.X, (11) ^ ^ . 

2 0(7)7';-JH^ ^^^7)5^^)2 OOr^JV^JV^tfcti (R' ) bS i o-tr^^tL 
;i,hT;^;v#V^>n^>'^'^^t. R^ ^ fc{iR')i>>-W±^^^1-;i) ^tLf,liiW|-- 

^a^tt^^^L. X5?)>':r#iilJi#^£1-&[^. ^tL^ti^-T^^jo-r^).^ <. «oTU^T 
^>J;v^o afiO> 1. 2ff^{i3^. h\tO. 1> S/;t^2^^*t^tl;3^To ^T^^mtK?) 

(SiRS ,x,o) m^zm^hK<^^^x. ^iihitm-x-^-DriiK. m-oX\^^ 

Kit. Mx.«^^T-> ^^^VyM.^. TJVn^v-S. T'^JV^t^v'A, ^V^z^^-h 
T^y*. mr^F*. T?7^^->«. ^JV^T-M. TJV^::::^^*^ 

[0 0 9 9] 

a + 2b) til~5«ol£»tft tv^o »WI4»^7|cm*^ra4^i£^-<^^4'l^2 
[0 10 01 

t<K. -m, (12): 

— SiR^ X (12) 

ifcifS-L^ (1 1) > (1 2) Km:hR'^Xt/R'<^M:mitLrit. fztlif^ 

(I^' ) i o-r^^*l& FU:tJV*V vn^->S#)6^-^)lfibtLSo itif.(??4^T- 
[0 10 2] 



(15) 
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-r^^^n^i^^ (Ai) mtLxm^^^:iti}^^^^o 

[0 10 4] 

(Ai) mm. ^-(M±i^s-^iii^±<^myk6mi^t'^^Lxid^. ^'^Km^i'r 

[0 10 5] 

(A 1) ^j^co-m^ (11) <D SL + h Xmcom± 3 - 5 T^:^<Dijn y)t^t L < . 
o i^:-CT;v3^'>;vJ{i^^|fci~2 0<7)^cD^Wt t<^ ^^i: i ~ i 0 

[0 10 6] 

^^^m^i^tLX:^^m<^ (AI) ^^'^fflv^i)^:. IM«mtl4'(??SJSt4^-f 

'mim^<D (A 1 ) 5-2 81:196. J: l90S L < 1 0 ~ 2 6Sfi% 

, mmtL<iil 5-2 4Sa%t?^,:&^^> {a3;^>i:l^v>»^'l!i^Wi£-r^it5«)S 

[0 10 7] 

(A 1 ) m5^<D:^mM'^#-<^^X\ m^mm ~ 2 0 ^7) h TJVn^^yv- 
V^vS'Sr^^^^^^^ (A4) m5^tLrm\^^^^ti}^X^^o 
(6) : 

-S i (OR') 3 (6) 

(A 4) fife^tLTffiV^^^l^^^^T^i^^o 

[0 10 8] 

tv^^?*#(^#IW^^-<!:^^«b*l^TV^:g>o (A 4) ^-(^W.^K^^ 

[0 10 9] 

(A 4) fife^<7)-«: (6) (?)R'<7)R«{i2~ 1 0T^^O^6U l9 0i L<. 2-4 

'^^^'T^mm^t^t t < , 2 cornet; J: oT4^1-;i) 7;vn- JVf^x^ y 

[0 1 1 01 

Ml^. :$:||0J§Tti. (A 4) ^^co«S^#(^4'-C\ JV^ 
V>'-e^i)'^)<7)'^ (A5) ^^i: tTffiv^i)-i:^^'T§^o "T'S^*,. -ig^ (6) : 
-S i (OR') 3 (6) 

(^^4^R'(i> itriei-iwiD) -^U^^^^^^t^^-^)t^='yr)v^vy%M.-^^^ (A 

5) ^^i:LTfflv>^i<h56^T-|:^o 
[0 111] 
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m'-\'^x^j:\^^m^i)'^^. 5#J;»9^i:;^iv^%^j::}i. ^hfihmm<DWm^-^ < 

[0 115] 

*^-eti. (A) fia^<D^M'^<*o4^T\ (3) : 

-0-R^-CH (CHO -CH,- (Si RS^.X.O) „-S i RS-a X, (3) 

(^^RMi:7K*^ mt. :^cFgt^^ib'^;&PJ:'9ilS^^*t;i>iajil±=&mfi!c;JI^'itr 

■^;t1-^R^i:l^^f5 2 0<7)2ttc7):t«=^^t. R\ R\ X. a. b. m{i:l^iai^I^ 
D) "et$tL^^itfi55-'&^1-:i>«S^#^ (A3) LTfflV^^ii:5{)^^-eg^o 

^:o\a3) EE^fi. (3) -eg^itstt^tf^^i-^^t. 'e<oE)>514^'i'«<^^/ 

[0 118] 

(A3) ^^^^ -m. (5) : 

-0~R'-CH (CH3) -CH2-S i (5) 

Til KDi/iJ Mb-rSc 
[0 12 1] 
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[0 12 2] 
[0 12 3] 

<7)av^l!<M4mi^t^^i^:. tfz^ (n) c7):^f^T-#iiti:i)«S'^#fi> ^JV*"/ 
[0 12 4] 

nv'yy, nn^/^^. vpff-JV^'nn^/^y, v :^=^)'vV ^ xi\i=y^y<7yX^ 

^1 ; ^•?-;Vv7-b ^^>'^/9>^ 7^^JVvT^r h^v'v'^^CDJ: 0 'feTi^n^vi/y y 

[0 12 5] 

JilSti Kn 7 ^-fb-^ticT) 43-^^ ( 2 ) : 

H ~ S i X ( 2 ) 

[0 12 6] 

Htflflh U 7;vnj^i/->9>M(7}4'T'b. h'Jp? f^>'>'7>*t'<^K^Wic7)T;vn^ 

l9^ifcv^±(7)§#14cr)a^;5^^, (9) : 

H-S i (OR') , (9) 

(^'t'R'liirl£l::|^C) ti;SKt^>?)^'2 tA±<?DTJV3^ vS^^"T^ ^ 'J 7;vn 

[0 12 7] 

f - ;v V J- h 9 > If ^t:i> i ^ l^ife $ ^t«, <?)Tf i^fe i> 0 

[0 12 8] 



(18) 
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h ^ V 9 > ^ fc^m if i ti. ^ 4) co-e o 

[0 12 9] ^ 

R%m^i<^T)v^^'y% h^'^a) i^-rhy')r)^^^=y'yjy\t. yfi^itu.m 

^) )V^im\^^^m^K\t^ (n) STtrtj: (/^) (D^^^^m^^^Z-htrntL^^o 
[0 13 0] 

. (n) . (/N) ElS'tt^-ft^^i'^ -JS^ (6) : 

-S i (OR') , (6) , . ^ 

(^tt^RNi. -C^^tl^^^^l-^*^*-^* (oti9> iisC (A4) fi!^ 

i;J; -1^ (10) : 
-S i (OCH3) f (OR') 3-f (10) 
(^4^3-f#I^^R'(^. ^tt-f^-M*5it^^^#:2^^e)2 0O~ffi(7):taST-*i9. f 

tij'x-^^o (10) -e^$tt^*$r*1-^^mS^#J±> -Jt^ (6) x-m^ 

m^^iom<D^x. (^) (Dis^xmt^m^^m^mxLtz^k. itsa (j) 

:x-7.T)\^^^U&^^^^t\z.l'0. (10) X^^^^^'^^t^^U'B.-^ 

4^ti4C^^t'^<> (u) <7)^-fe'e#t)tL7t^aE'^#J:«9'^i:^^»^=^<^ 

[0133] 

ci^i-e (J) fig^tLTfi. pfrJ^y-^v^ :^7jv*'>®^:^^t'*>^^'^t'<7)^fl(7)m<^p{f- 

[0 13 4] 0 . ^ 

jVvp? h^5/V7>, 7- (2-7^yj^^JW) T^yT'ntfjVh'Jp? h^V'>7>'> y 



(19) 
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;^ ]^^^yi/yy. N- 7 -7 ^ / :^ne;v h V ;>« ^^v'v'7^> N-^> 

[0 13 5] 
[0 13 6] 

(J) ^^i^. (A4) ^^(T^SJStt^-T^'^^^S^^ 1 0 03^^ 
ML. 0. 1-1 O^O^H-eMU J-;^rJV^I^ESK«(3D«ttv^o i~ 

[0 13 7] 

^i^^^mitG?CKm^t°^}7.f-Uy^nKiS\^'X5 0 Q-5 0, OOO^Jg. 
UtL<itl, 000-30, 000 -C*i>o ^¥^^i^fi5^i^5 0 0 ^-fhtfO 
#CJ'~#t4^7).'ir,T'^|p^:^^|^;6^S,l9, 5 0 0 0 O^M^i>t. jg^JSt ^^^i^l'^llttO 

[0 13 8] 
[0 13 9] 

lfrE*°U:t^^^7JV^V'>'M##Ji> (13) : 

[0 14 0] 

— (13) 

[0 14 1] 

(^^. R' (i: 2 ^O^a^t^^ ^ 1-14 ^T^M^'fc L < t^:5a*llS7Ji'% P-v-* 

X-^^o ) T'^^ti:i>^^^tmi'£:=&:t1-'i>fi-^#-e$,^)> (1 3) Km^R' 

it. ^^^1-1 40. $f)l::}i:2-4(75. MMi^^ L < it^i^^T JV^l^y^mt L 
V^o -Ji^ (1 3) X^^ili>m^^L^'^(DMcmtLXi±. 

[0 14 2] 

['fb2] 

CH3 C2H5 
CH2O- CH2CH2O CH2CHO CH2CHO 



CH3 

CH2-CO — CH2CH2CH2CH2O 

CH3 

[0 14 3] 



JP 4101632 B2 2008.6.18 



[0 14 4] 

KX^m-^-m. 1 - 2 1 5 6 2 3^K^^^fi^^mr)\^^^^-^'it-k^tt^ji'y 

^m-^fe. 46-27250^, 59-15336-t^ 3 2 7 8 4 

5 7-^. 3 2 7 8 4 5 8-^. *ii#lt3 2 7 8 4 5 9-^. ^mWZ 4 2 7 2 5 

6-^. 7^il#PF3 4 2 7 3 3 4-f-. *iil#l1^3 4 2 7 3 3 ^^\^^^^hm.^^M>'yT 

yiim^^mMT^xi>n^m. #§i¥i 0-27351 i^Kn-Tr^^^-ht'') 7^ 

ym-^h^J:^m^^^'^M.^^. #li¥l 1 - 0 6 0 7 2 2#tcte^tt^*;^77-y 
[0 14 5] 

aste-^r^ ^^ti-^ *° 'J ^ ^^>T y%'A'^it'D&^mt. m'km 45-35 

3 19^. IWI4 6 - 1 2 1 5 4^. #liBS5 0 - 1 5 6 5 9 |W| 5 4 - 6 0 9 6 
[WI55-13767^, [W|55-13468-t> [^57-16412 3 #^^3-2 

4 5 0-^^ *g!#fr3 6 3 2 5 5 7 . ^1tS#fF4 3 4 5 0 5 3 . ^§#11^4 3 6 6 3 0 7 
> 7^iI#fP4 9 6 0 8 4 4#<7)#^$|«^^tiri/^^'{i<59> tfzmm^ 1-19 7 6 
31^. i^61-215622-t. [WI51-215623^> [W!61-21863 2#. 

2 5 2 7^. #li¥3 - 4 7 8 2 5-^. #|i¥8 - 2 3 1 7 0 7-^(?:)#^$R 
t-j|^^tLTV>^it¥^^fi6. 0 0 OJiJl±> Mw/Mn/«?n. 6 J=UT^7?i^^?-S"tr5^ 
^ fi^^^mv^ .i^ U t ^ r JV^ V ^'^M'^^^MI^'f? i ^ ^: tL mm.^^^ 

[0 14 6] 

L2fm±ML'C4iJ;v^o 

'^^T-^!9> ^<D^^^^^irm^mt. (1) ^f-^^x 7°ntfl->. l-rT>'> 
7'-^ V > ^ ^:'(7) j: 0 1 ~ 6 V 7 ^ ^'m-^t/^i* ^ tXE-a^^ -^^ 

^\ (2) 7^^vJ^>. ^y-f\yyfj:t'(DXl^£V^ym\s^%'^M^M.-^^^- 

}ii3^X-^:t>±\ ^V7-'^l'>^a'^#^«*°'J7'^^vJ^>'M'^#a> ^^tCgf^K^ 
[0 14 8] 

^m^mmmmt-m^n.^^x-&^^<D\t. mm^. mm'^. 

[0 14 9] 

Vj^tmia^S 0Sa%i^±'^#1-&^>'?5:^W^ t<. 8 0fia%IiJ.±^^1-S'bc?5>6U 
*J$?^L<> 90-9 9SS%#:t1-i>'fc^^^^#t-^f4 L-'/^o 
[0150] 

< 0 f t9) ^ U t: > ^"fi-a-^^'Pi^ ^ tLT ^ o MR'f bTK^mfi-a-^^ # t' V 7' 
f-l/>^a^#<7)^'^. K e n n e d y f>J::«t':^TEai?tL;t-f ::^7r'-S'^ (J . P. 
K e n n e d y fe, J . P o 1 yme r Sci., Polymer Chem. E 



(21) 
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d. 1 9 9 7#> 15^. 2 8 4 3M) ^m^^:h:itKX^^§,immt^^t:/3mn 
[0 15 1] 

9 6 5 9-^. 0 8 9 2 MUSS 3 - 2 5 4 1 4 9-^. #118^6 4-2 

2 9 0 4-^. «¥1 - 1 9 7 5 0 9. m^m.m2 5 3 9 4 4 5^. #^^$1^2 8 7 

3 3 9 5-t. #i¥7 - 5 3 8 8 2<Dmmm^J: tlztm^^r\y^^^'. S^K;zflhKm 

[0 15 2] 

tTt. jiu<DEmm^M^^^'rmmRityKmM^m^-^\ (e) : 

-S i (OR') 3 (6) 

(^tt>R*{±. tfrKJ'lwIC) T-^$tL;g>»^^1-^mmzK^^M'^#«:#t^ (A 7) 
^^Sa^t LTfflv^Jg)it;&^'-ei:i.o ^<7) (A 7) ±fiI't^<?5Mm7jctM'^# 

[0 15 3] 

±#ffl UT J; i/>o 
[0 15 41 

m^tg^>f|:-e^;|,^,c^=^ (A 6) tffflv^^ i i::6^'-t:-g ^l^o 

[0 15 5] 

n-rf-jv. (p<^) T^iJ;vm-rv7*f-;v, (pt ^) V t e r t --/^jv^ 

:t^'f-;K (p<^) 7^''J;V^-2-J^^JV^^>'JV. 7^'JJV^y"JV> (p< 

^) 7^^ 7^' U JV^Kf'^v'JV, 7^^ U JVE7i::^JV, ( 

pi 3^) 7^"J ;vMbJV-f jv. (p?^) 7^'U;vm^>v;v. (^^3^) 7^'V;vm-2-pf 

KuiSr>'^f-JW> (p? ^) 7^^ V;vSg-2-t Kn^'>7°nejK (p«^) 7^'U^V^:'^ 
•r7i;jK (p«^) 7^^U;^m^^';'>vJ^^ i^^) 7^^ V;^^2-7^y^5^;^^ 7- 

f^/f^Jlj!^^ (p< 7i? U 7JV;^U;<^JVp«f-;V', (p<^) 7^^UJVE 

2- h';7JV^np?f-JVXf-;V, ^) 7^^ 'J JV^2 -/^'-7;^:t n ( 
ptiJf) 7i^ JW^2 -/^•"7>^^^a:^;^~ 2 -^^°"7J^:t^7*f•;VX^JV^ (p(^) 7 
^"J ;vE2 -^^°^7;vt^xf-JK (pf^S?) 7^^ T;;vE/^°-7;V:tnp<f-JV, (p(^) 7 
ij JV||v/s°-7;i':^-npf^;V;;«^jV, ^) 7^^ U JV^2 7;V^np<f-JV- 2 
-7^°-7;v:t^xf-J^pt^;^, (p< ^) 7^^ V ;vE2 -^^°"7;v^^^^-^J^xf'J^^ ( 
p<^^) 7^ V JV^2 -^^°-7;V:tn7=v;Vxf-;v, rJ') 7 V )l'W:2 ~-/-<-y }l'ir ^ 

-N^^r>'ji'if-;v^(7) (ptiJ^) 7^'Jjv^^yv^#;?)W^)*i'So mie (p^t?) 7 
^ 'J Jum^>;TJV^*fi^#-C'{i. (p5 ^) 7 ^ V ;vmx;^-f JV^-^ey lik 

0*"^(D^t#oxf-V^^^y^" ; /^°-7;^:t^xf-^y, 7^°-7;^;e-^7°^t: u-^. 7 
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^ 5 1/^ ^ KM^ y -7- ; T n X ^ 'J jv. ^ ^ ^ 'j n r. b 'j jv^(7?x h U 

(Sfiih-t^^4 0-50/20-30/30-20) (7)*S'a-#7&^'^tf ^^tL^o 

jvm^ J: O^V* ^ ^ ^ V ^w^^-^l-o 
[0 15 6] 

(;^i5') T^';;vm-i-;=^T;wm*a^# (a 6) o^^sttTti, #ic|5as^tLt\ i2r 

■t^ (pf^) T^^';;i-m^7.T-Jvm«^#'^#^?'v:a6t;fi. 9 i^'V^*^ Jm^^^- 
[0 15 7] 



(23) 
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w^miomLx^t^hKmL\^>o :i<om^m^V'fy}\^m^tLx\mLi^. Mat 

y j a s z ews k i ^> v?^ - 1 • • 7 ?^ ')iiy • ^AiJ)WJ^J^T^- (J. 
Am. Ch em. So c. ) 1 9 9 117%. 5 6 1 4 ^:«>^»f f^tl^o 
[0 15 8] 

[0 15 9] 

(±\ #<2r¥3 - 1 4 0 6 S^^^Srlt. #^¥4 - 5 5 4 4 ^^^m. #li¥6 - 2 119 2 
o * 7t. #PfW9 - 2 7 2 7 1 4^^Sr|&^tc. JIT-^iiiyv:*;vS'^'^^ffiv^7i:i^'S« 
[0 16 0] 

(6) : 

-S i (OR') , (6) 

(A 8) sK^i: tTfflv^i> i ^^^X^g So (A 8) ^^ti. (p< 

[0 16 1] 

IJia (A 8) fie^<7?K014^^«li:. ^m##^?'«lco«abSvMiF*>j^St;*oT^ 
[0 16 2] 

mis (AS) Eg:^(?>M^^te-tLT{i. V^y^^y'y^)^M^m^m^^^:^t. ^¥1:5-* 
[0 16 3] 
[0 16 4] 

[0 16 5] 

9 - 1 2 2 5 4 1^. MBS 63-112642-f-, itii¥6 - 1 7 2 6 3 1^. 



(24) 
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1 1 - 1 1 6 7 6 3^m^\^^M^^X\^'^^'^ #lCitl^,mS^tL;|>^<?)-C{±'^&v^ 

o 

7 ^ U jvm^:^ ^ r 1/ > K LT?^ ^> ^^n.%^\t. *° 'J ^ ^ T ;v 

i^*;)-!^ (5) : 

-S i (OR') 3 (6) 

(^ft-RNi, mistype) 'ri^'^^^%^^-f^^-')'^^'yr)'\^^vy^m.^^ (A5 
) EJ£'I4^^«M1-^ 7^"JJvm^;^x;vm*fi^# (A6) t:/ 

^>FtT'S:i)^ma^#!±^ (A 6) {jJo^^McE-^ <jt^/cirM4l3 J:0^W^4^>J^ 
(A 5) S£^ic^^-<f«ti^cm7nt4. »^'U-7W«tTV^^o 

^S=^:tL^a^^m>6^*He^t-. Tis-^^ (14) : 

[0 16 8] 

— CHo-C— C1 4) 

I 

COOR^ 

^tL-i)^tl:i~8c7)7JV^;v*=^^1-^ (^^) 7^'UJvmJ^:=^rJvmS:»^t, T 
IS-jig^ (15): 

[0 17 0] 

[^1:4] 

p,10 

— CH2-C- ^^5) 
COOR^^ 

i^i o>:i±<757;v^jwl^^wt-^ 7^')y^w:^7.i-)vn.wm^ms-h^^^%'^^ 

RiS'14^^«'^^-r^=J^°'J:t^v'7;v^l^^M'^#=^r7'l/^^ KLTS^I-^:^ 
[0172] 

(14) ^R^^ttrfi. tzh7L\t^i-)\'%. yo^jv^, n-y 

^t;$f^ L<tti~2c7)7;v^JV»:^)^^tf'^^^o R^^(^7JV^^v^{iW*"e>{>J: 
<. 2fiJiAJii^'^LTv^T4i J;v^o 

[0 17 3] ^ ^ 

m^-^ (15) <7^R'^ttT^i. 7t:^:^(f7^'J;^*^ h'jT->JV^. -bf-JV^^ X 
^7-,;;^^^ ^^-ji.^#<75^ticl OJiii. a#til0-3 0. 0iL<fi 10-2 0 
<Tim^<Dr)-\^^)\'^i)^%^1h'ki-h. ^^^^ R^^(5D7JV^JV*^i:R"<^«f^i:|w];^^ TOt? 
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[0 17 4] 

m (^^) 7^')mj^:^T)i^?^^m-^i^<^5^'^m±^m^-^ d 4) (15) 
) (15) 'D^Mim^<^Mf^^5 om*%^^^^^t^Mmi-i>o ^ d 4) 

(15) C7)#l:##^£(?)^ft{±ll?^ L<{i7 0£l:%^:^±T'^^o 
[0 17 5] 

f (1 4) co^Mm-^t^ (15) (??^fi#:^^(30#^£Jil}i> Ml:JtT9 5 : 5 - 

4 0 : 6 O^Wf L<> 9 0 : 1 0-6 0 : 4 Oi)^^h\i^UtL^^c 
[0 17 6] 

^**^#lc^*?*l^TV^T4)J:v^^ (14) (1 5) m<D^Smi^tLX{t 

[0 17 7] 

Km'm4m^^i-^mm.'i\:^mmm^^tm'\i^^M^^^t& (^^) r^^ 

ij ;vmx;^TJ^^*m^#^7'^'V FtT'^^^SE##^i^ #ll¥l - 1 6 8 7 6 4-^ 
, #11 2 0 0 0 - 1 8 6 1 7 Q-^^imKm^^fir\,^^i}K S^K:ifihKm^^fi^^ 

[0 17 8] 

-)jmt. »1B8 5 9 - 7 8 2 2 3^. #11095 9 - 1 6 8 0 1 4^. #iBS6 0 - 2 2 8 

5 1 6-^. #1109 6 0 - 2 2 8 5 1 1 ^<D^^m\^$c^mz.^^^^X\^^hi}K 

[0 17 9] 

[0 18 0] 

(B) ^^a-t^^S'>v^-h{i. (16) 

S i (OR") 4(16) 
[0 18 1] 

T n-7°D*°^^>^^'7>'. T h 9 i -7'n.i^°drS/->yy, -r h ^ n - 7-> ^i^v^ 

X b7 i -7>^v">v>'> r F'^ t -7'h^'>>''^:>'=^if<JC)'f h"7TJV:2^v'>' 

[0 18 2] 



(26) 
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[0 18 3] 

[0 18 4] 

>";^-h (B) \U imm<T^ (Al) (A2) (A3) 

. (Al) mh^^^-hz.h\z^^x. m^^m.\^. *3j:c>\ it^'';-:?^!* 

[0185] 

(B) fife^-OMSiLTfi. (A) ^^S'lOOafi^lC^t, 0. I-IOES^W 
SL<> Mt^fil~5a»^Mf* Lv^o (B) se^<7)E^l::*^-<^$EH^TlS^i:m5t 

14. ilt^'I4> is J; O'-. if^ u - 7''14(7?56:#?ii:^*^^+^'e^ *) . (B ) ^^<?>K 

-COT LT ^) L. 2 fIffiJ^±ii^€ffl UT ^ a*/^o 
[0 18 6] 

m;=^Xi^=^. *^U^c7) (Al) ^^-e^^:tM'^^^<^5v'^>'-MM'^iS!i^^^ LT^Vv;!, 
[0187] 

;*:^HJM*ffl^^^?i?JV'^*>l^^Xm (C) fi:. #}r|l^{i:^<. ^mco^b-^ti^M-t 

<?5.t^,55^'i^t^2 - 2 0«7)R'fh;?fc^^<^*JV=3^ym:*^#t'$?iit-^5^^^^#^o 
[0 18 9] _ 

b'Jr'v'jvM. ^>^xe/;vm> ^r/^Tv-JV^. x 

•rT9>m. y^T":^^^. T^^^m. U^V-k'J>m> -bn-^>K. -tv 

3^ > m> ^ u ^/ m> 9 ^ -b t-^'Z)giiM ; ^ > -t^^^ ^ > ® > -^"-"^^ 

, -yX^. 7^-tfxir^m> ^UxM^-i'>^> 2-^^^T-b>E> 6 -^^-^T-'-^r^ 

r;^^]/t^^^^ /^*^-b>'m^ ifvi^-^yW.. nvM^m. -febv-fym^ ^jv* 

-/^i^Vym. "tyOV-iyWt. ^vp^^m. T^^UJV^^ ^^^'J 

y^mmmm-,') ^^y^'yy^-^ lo, 1 2-:t^^^r*v^:/m. ^ 

11, 1 4-i^^■9-^'J-3^>M^ 7, 10, 1 3- FnHf fija:.>m. 4, 8, 11 

\ I ^vt^^m. 7.-T7')vyU. r^^y^yw.. 8. i 

2 16, 1 9 - Kn^T 4. 8, 12, 15, \ -x.^ u^^y 9 J^y 

m.. -fy'v-m. Yn^^^^^yWjit'(Dt''}:^yy^-Mmmmwm \ i-p<f- 

-rys&m> 2-x-^jv@&m> ^y^^m. y^)\'^u7.TT^)yW.. 



(27) 



]P 4101632 B2 2008.6.18 



ym. ^n^^^'jym.. :^t)V^V>i^. tFy^;vtf>'m. 3-;^ 

2-^ K^^v'::a-^'^7=^:^7>M. 1 2 - Kn^v^^' 3^f=^* >'m> 18 
-\:ru^iyt^ ^T^yM. 9, 1 0 -vt Ka^'>i-^'^T^*>m> 

tf^tt^o LT{±. 7vii°>®. T-tf9-r>m> tiV'jym. 

'J x^;vvd;^^, ^}V^}vm. -^ny^, 

^)vt^ymtLri±^ 9 -T> T hn9^'5^>m> rx 

#5i)^tfe)*L;&o ^<om. ry=-y. uy(-yy, M-^^x^, r 

7,7-<y^ym. ^JV^^ym. 7JV^">'. >^Xt^>. pt^:^ 7^x;V77">' 
[0 19 0] 

s^KX^tm^jx-^m-^^ *) ^ (A 1 ) ^:5a^^ <7)#^i4:^«^$f r$)&.iS55^e>> ttia* jv^' 
vmii. 2-xf-jV'\^-^f>'il, ^-tr^^yW:. :^v^ywt. tfz\t-fyT 

ym.^j:t'mitL\^>o 

[0 19 1] 

fl^ffE*J^^^>mc^i^i.>^}i:^ &b'C]>Xyx^h^biimtl.<. - 5 0-5 0^-e^^^t 
t<^ -4 0-3 5t:T'^i>^t7ii^#t^?(ft tv^o 
[0 19 2] 

'{)cot=&;i>o ^^^^ friB*Jv>J^'>mco^*m^vh^v^ (^i::^?vh$v^) ^^K\t. ^<r> 

-etiili^t' J: < . ij )\^^^ym.mM(OtmtW%^ < ^ftTI-^^-^^a^'^^o 
%^X^ ^%1i)\^if^yW>t. *)\^^^:^y^%(r>m^'^^f^^%m^^ 2~2 0t?^,^C:t 
Wtt<> 6-1 7-C^&^t)iiU*J§?t L<> 8-1 2t?^:i>^i::;«)^l'$fiU^o 
[0 19 3] 

[0 19 4] 

lulE^y fca. (17) : 

S n (OCOR) . (17) 

V^o 2'fi<?)RC0 0-S{*iWIC-^$>oT'bJ; <> M'^oT'biv^c ) ■r^^^«2ffiS 
n^k^J^> (1 8) : 

S n (OCOR) 4 (18) 

(^^^RmiEl^lWICo 2tlORC0 0~*{il^CT-^oT%J; <. W^^X%l\^o ) 
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[0195] 
[0 19 7] 

(CI) gg;55-<7)*;v**>'m7;XS^:LTti-il^Ci 9): 
[0 19 8] 



^5] 




(1 9) 



[0199] 

(^4^, R'\ R' = i3j;U^^R'^±^tL^-MSi:L7t:mi^^7t{±#fi»llffi(?5;^KT'^ 
2 0): 



(20) 



[0 2 0 2] 

O 



(2 1 ) 





2_j,f-jv_2-^^«m^ 2, 2-vJ^^JVS&m. 2, 2--7p<f-;v^f:m. 2- 



C29) 
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, 2 -vx^jv^^^>'^, 2, 2-^^-:^;v-2, 

^^7^*>m> 2, 2-v^f-;v-3-t: Kn^v'T'n 

jv^n>||, 2, 2--y^f-;v:i{i<M^ 2, 2-V:^^)v:i\t<m. 2, 2-v^f-;v 

•7 hm^t'«7)iltKhi;*JV*'>^. 1 -pff-JVv^'n^>^>*;v4^'>m> 1, 2, 2- 

2-p<f-JVe5/i>n [2. 2. 1] - 5 "^T'-f^- 2 ~*JV4^>^> 2-;^f-;i'- 

7-:t^^tf>^^n [2. 2. 1] - b -^-^i-y - 2 -ii )\^-^^ym. i-r^^^y^y 

iDX'-^yW. lf'>^'n [2. 2. 1] ^7'^>- 1 ~*;i^5K>'m> Ifv'^'n [2. 2. 2 
[0 2 0 4] 

(Ai) f&^t(Dnm\i. ^xmmm^&u^^^^f^^'^. ^y^jvt^ym:^^^^ 

ti}^t^^^^)vm7,X. ^^T^*>mxX\ 2, 2-V^?^^}i^^^^ 

[0 2 0 5] 

(CI) m5^K^\^>Xii. mm<^ (O Sfc^<7)li-^t|^;^lC2tfy^X(??:^JV:^'vmm^:4 
[0 2 0 6] 

tti. (C 1) Sg^'Z)m^'^^1-;i)*JV5K>M(^Kt^{i;5~2 0-e^^ii:Wt L< 
, 6-1 7T^^^ti}^^^UtL<. 8~ 1 2'e^Sit:^>^tc&^Lv^o R^W^l 
^^HJ:^}#<*^^:gI^^lc^t9^1-< (Al) fifc^i: coffi^^^T t> 

[0 2 0 7] 

^flh(Dm'h (CI) Sfc55'i:LT{i^:tf^*>'m;^X (2«) . ^^-^^y i^m::^^ ( 
2^) . 2, 2-vVf^J^^^'^^^^^7.X (2tt) ^ 2-J^f-;V-2, 
■i^-ymxX (2« . (4«) . ^^-^i-y^m7.X (4ffi) . 2, 2 

-vp<f-JV^^^>^xX (4^) . 2-x^;v-2, 5 -vpt^JV^^^V^:^^ (4 

[0 2 0 8] 

(c) isxxf {CD ^^(o^mmtLxit, (ad ^^i o oMm^^ML. 

0. 0 1-2 oaSfg^E:«)5$ft t<. Ml^tiO. 5-1 OSfifMSjSWS tv^o SB-^ 

(Dm^TM^ tW'itm^M <fi^^ti)^^y). t fzmit&mt^^^Km^i- tm 

[0 2 0 9] 

ttz. (c) m5^s ^^rf ici) ^^i±. m^-^mi-^^mK. 2miiy±m^^h 

[0 2 10] 

(C) ^siO'^ (C 1) Sfe5^(7)^T{^^tt4^Hg: < > igJt*IM<l:W~#^tL'^v^ 

:^^ti:. mmt LX7^ >it^mmMt^^ti}^-c^^o 

[0 2 11] 

#ffT^ Wt-^tlt int. mtif. #lf1¥5 - 2 8 7 1 8 7 tLTV>^7&^ 
, ^^;^7^>^ jL^)vr^y. t/ntfjVT^ y -/n t: jvj 5 7' 
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y y-;VT5>, Ti^PT^ys ^'^'JJ^T?. >> ^y^Tv';V7^>> 4rf-;V7^>' 

v'j:.^;v7 = >, i;:/n e;v7 ^ >^ y7°nt:;v7^ ~7y^J^7^:^> v7^JV 
7^^^ -7^^'f-;l'7^ V (2-J^f-JV--^v';W 7^>^^ y7"^>J^7^>^ vy"? 
Ujv7^>> v-bf-iV7^>. v;^r7iJ JV7^ >^ p^f-;Vy;7-7'J Ji'7 5 x-^^vt; 

•r-7'J;V7^>'. y^JV:^T7'JjV7 5>#c7)I|«^i:7 5>'«; ^l;i^JV7 5>> 
h'J7^JV75>. b 'J^^->;i-7^ >^ hiJ^^'f-JV7 5>#^^il«fc7 5>ffi; 
h 'J 7 'J JW7 ^ :t V-f JV7 5 ^ t-<7?SIM^m7 5 >M : 9 ^ U JV7:=-U 
:;^x7U JV7^'J ].Tj 7^-jvr5 N, N-vp*f-JV7"'J v;^f-;^--^>'v 
;i.7:z.ij >^^<7)^«7^>?i; ^<t?^\ ^(?){t<?)7 ^ LT. ^yx^y^;V7 5 

vji^y-;v7^ ^ );x^/-;w7^ v^f-;V7^ yx^^y-jv, 

i;x^;v7 5 y 7'nti°;V7^ ^v-U l/>'i^~7^ x-^^;^v7^>'> ^^^^^V 
y^JT^y. Kt=^:^7p<^V>v7^ vy-5^JVxf-Vy -77^ >'^ biJJ-^V>'v7^ 
^^'7-riv>. Vy :^=-)\^^T=~Vy. N, N, N' , N' -t h 5 J< f-^V- 1 . 3- 
7'^>'v7^>, N, N, N' , N' -T h9p«f-;Vx-^V>v7^ 2, 4, 6-> 

U;^ (v;^^^v7 5y^f-;v) y:^J-p. ^;v*ij>'> N-^^^w-^^^^i^^J ^> 2-x- 
^jv_4„^^jv^^^V^;v^ 1, ^-VTf^i/'^'^ (5, 4, 0) yyr'-^y-i 

[0 2 12] 

iria7 ^ yit-^m<r>^^m±. (a i ) ^^(d^^UM.-^^ i o o fisfpt'^ lt o . o i 

-20 Efigg^Jt^^t? S t < > 0 . 1-5 ^5 $f ^ tv^o 7 5 ^fb-^tKT^se 

-^fi^^^'o. 0 iMg^^*ti'?:^^^^^®'ft:iS^'i'^'^<^^^-^'*'^^ tfzmtu.m^-\-^ 

«tft0<^^li^^%^o 7 5>'ft^tl^?)@e'^^^^2 OS«^B*Mx^^:^ ^ 
[02 1 3 ] 

[0 2 14] 

m^«^t tT*l^5^<7) (Al) Bg5^T-3b^^M^#^ffiv^^C:i:lcJ:oT. (D) 

^^u^. mxm''m^^mMKm\^'^m^\^i>t. irie (o ^^<D-^}vt^y^:^:^M.^w. 

my^-^t. ummsnKKzy-^jymmmxm^hm^K. ^<DWMmi^'mi\:>LK< < 
. mr^Mu.m<o^i^xit^mi\:<^^tm^^^i^^^o --^^ mmmy^mm (d) 

itmtmx^^o ^^x\ ^%m<^ (ad (d) ^^co^t^ 

ilV^mM<^ (Al) ^j^x^^h^mm^i^tm^^xiy. (d) 
<Dmm^^x'=>ximjt^^i^xxm\m^^^i&Tt&m^:^^^^o ^^x\ m^m-^t 



C31) 
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[0 2 17] 

mu^U^^^mm (d) (??^WJttTfi> vT;v^jv^*;V5i?>'m^M. vTJV^jv^ 
Km *3j:c;^\ -m: (2 2) : 

QgSn (OZ) 4-B^ Xti [Q^ S n (OZ) ] ,0 (2 2) 

(^4^. Q{±^^i:l~2 0<?5 1«<7?m7jc^£^> Z f±Rt^ 1 ~ 2 0 (7? 1 ft^JOmzK 

h ^ 9 > ^ f - J V h 'J h ^ ^ > ^ V 7 " ;V V h ^ >' 9 7 ^ ^ J V b V 

h ^ y >' ^5: fc-^T^llD^ic^'lS^-f tS^^-r ^S.f&^a-?^ ^ t^k^tl <30E)Stl % t 
> (D) Bg^tLT^mt^-e^^o r^f)(7)4'T-=i>. (2 2) "C^^ tL^-ft^i^ 

^ l-'&fc^^ 'jy^}vm^:^7'ti-}vr't]^t- }■^J:t'<7:)^u-U}:^^^^r}l^::t'?- 
[0 2 18] 

[0 2 19] 

[0 2 2 0] 

[0 2 2 1] 
[^b8] 



(C4H9)2Sri;^ 



>o=a 



/G2H5 

(C4H9)2Sri; ^CH 



^0— a 
CH3J, 

2 



0— G> 




(C4H9)2Sri^ 



/OG2H5 

GHs 



(32) 
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[0 2 2 3] 
[0 2 2 4] 

^1:9] 
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(C4H9)3SnOCH3 
(C4H9)2Sn(0CH3)2 
G4H9Sn(O0H3)3 
Sn(0GH3)4 
(C4H9)2Sn(0C3H7)2 
(C4H9)2Sn(0C4H9)2 

(C4H9)2Sn(0C8Hl7)2 
(04H9)2Sn(0Cl2H25)2 

(C8Hi7)2Sn(0CH3)2 
(C4H9)2Sn(0^^)2 



[(C4H9)2Sn]20 

0CH3 

[0225] 







(34) 
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\i))kt^<DmitLXi±. (Ai) ^^^loomm^-nL. O. 01~20ai:^ 
mB.mftL<. WKito. 1-1 oMf&f5E«t ti/^o m^Mi}'^<Dm.m^rm^ 
tmimmm < =^ ^ t ^>'^ . t Tti^^bRjST&^'^^i^iiif < ;i>:if^7!)^'^ s «!> 

iL^4/t:»itT (D) mt (c) ^^^wr^a^<7)4Sfflfi^LTa, (ai 

) ^^3-1 0 OfiSg^r-ttt. (C)Eg^:0. 5~2 0E«:f5. (0)5^5-: 0. 0 1- 
1 OSS?!ii:t-;i.^>it>&* L<. m^^it (C) SK5^: l-lOmi:^. (D) ^^-0' 

'14*^ < ^tm&o (D) ^jd-<^B^mt^:i<Dmm^rm:& tm'im. 
±.m&tuibii^wim<omn^^ if^i4> ^^^^ m^'}-'fmm<^j:^::.}::^'^^ 

[0 2 2 8] 
[0 2 2 9 ] 

(AI) mx%&mm^i^<oi^y ^ -}^mmntLx^\.^tzt^\z. m<D 
\^^^t>mm^ti-^i><ox-^^. tfz. (E) j^5^x:k:hmmmit. ^±^mm 

x.7.Tm. ^^^^ sBM. AAmm^^tt^m^m^^^m^^m^^fi^o 
^lilmtLXit. (c) m^^x^^^ )v^^yM:^x^(Dm&^^'r^m&'7)^m-^ )^ 

[0 2 3 2] 

mm^ )i^^^yMii. iDv^t^ym:^:^^ (c) tmrn^. }vt>:=-)\^m<^^^^^^f^^^^ 

2'-20X^^^tmtL<. 6-17X^^::.ti}^X^mL<. S-12X 

[0 2 3 3] 
[0 2 3 4] 



(35) 
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[0 2 3 5] 

)Vt'y'^:^:<UliX9%<D:^ }i^^ym^UM.<^^-C, fDV^a^ym. 
iL<> *;v>}^^^|gt:xvx. :^JV^^>'^:^r;vi/'^i^, ^jv:^^'^®/-^^^^^, 

m^. *}i'^ymf-^^^^. ^j^t^yB^^j^y^s ^)^t^ym^^V'y^. ^jv^^ym^ 

yify, *)Vir-yWyny^^^ ^i)^^^UtL<. t )V^^ym^:^^:?^. ;5;;v#>m:t?^^ 
[0 2 3 6] 

ttz. fi)V^ym^:^^7.. tDi^r^ymiJp'y'^ -* )Vv^riym^^i'V^ 2^. ^jv^^vm 
5^^r.i^7i:., :^7jv^>E:^? U ^ A, ^ A, ij )'^^yW.'^yify . ii^v^^y 

m^^y^)\^. fi)v^yB:i^^)i'y. ii)\^-^^yWJ)\^^^^M±. ^^^-^flg^hWij^tic^ 

[0 2 3 7] 
[0 2 3 8] 

tfrlH^y *JV*^>m^Mmi:LTii. (2 3) ~ (3 5) : 

B i (OCOR) 3 (2 3) 

C a (OCOR) ^ (2 4) 

V (OCOR) , (2 5) 

Fe (OCOR) 2 (2 6) 

F e (OCOR) 3 (2 7) 

T i (OCOR) , (2 8) 

K (OCOR) (2 9) 

B a (OCOR) 2 (3 0) 

Mn (OCOR) , (3 1) 

N i (OCOR) , (3 2) 

C 0 (OCOR) , (3 3) 

Z r (0) (OCOR) J (3 4) 

C e (OCOR) ^ (3 5) 

v>o 2#c^RCOO-*{i|WID-C$)oT4)i: <> M'S^-pT'Ji J:v^o ) -C^h^fi^ii 

[0239] 

[0 2 4 0] 

J^#c^A#tt^:ffi»c^#M^^pJ^ L\^^*)P^^ym^&M<7)Mri^mtLri±. 2 --x 

(315) ^ 2 -xf-;p^^^>^i^ (2ffi) > 2 
^^m^ (3ffi) > 2-J^'^-JV^^^t^mf'^"^^ (4ffi) ^ 2-::^^}l'^^^ym^^i- 
-y^J>' (3ffi) > 2-xf^;v^^^>'®*;Vv^A (2ffi) , 2 -x-^;v^^^>M:^ V 
"^A (Iffi) > 2 -xf-;v-N^^f r^A (2|li) ^ 2--x.f-;V'^^-9->'mv>'#->' 

(2ffi) . 2-x^;W^^^>m-^-7^JV (2ffi) . 2 -J:-f-;v^^^>m::r^^^JVb (2 
M) ^ 2-xf-;v^^-if ^MvJVnjn^A (4ft) . 2 -xf-jv^^^V^-fe A (3 
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Hfi) . ^■^^rijym^^^'^y^ (3«) > ^^r^ym^ (2m) . (sm 
) ^ ^tr^yui-^^t^^ (4ffi) . ^-tr-^ym^^t'y^^ (3«) ^ 

^>;^7='*>^vjvn^>^i^ (4ifi) . ^^r:^ym^')'>^ (sm) . tu^ym^:^-^ 

7. (3«) , y^V^yWB. (2« . tV^ym^ (Sffi) . ^V'^>'llf-^"'>^ (4 
ffi) . ^y^^^^^v'^A (3#) ^ :^v4yW.fin^^yO^ (2ffi) > ^i/-f>M:^jiJ 
'^A (I'd) > ^V^yW.^^')^^ (2i6) > (2ft) > 

V'-f ^m-bU (3ft) . ^7T>mii^'^X (3ft) , :^7r>'m^ (2ft) . i^y 

T-ym.^ (3ft) > t7T>mf^^"^^ (4ft) . i-yv^ym^^i-v^^^ (sft) . i- 
yTyWi*)^'y'y^ (2ft) , ^7x>M*'J'^i^ (ift) . -fyi^ym^^')'^ (2ffi 
) . -fyTym^yi^-y (2ft) > :i-7x:^m-^^7^/-JW (2ft) . i-y^yW^^^i^V ( 
2ffi) . ±yfym'J)V^^^^ (4ft) . f-7T>'^-t:'J'^?A (3ft) mmfh^^ 



mm^^^^^um^h. 2--^^;v-^^^f>'mtfx-7^ (3ft) , 2-^^)^^^^y'm, 

(2ft) . 2-x^;v^dr^>^i^ (3ft) . 2-xf-;v/\^^>m^^^'?^ (4ft) 
. yi-tmym^y^'^y^ (3ft) . ^-^T^^^^m^ (2ft) > ;tv^-7^:^^« (3ft) . 

^'^i^Ttiyw.-^^^y^ (4ft) > t v-r >'mtf:^v7. (sft) ^ :^v^ym^ (2ffi) 
, ^i^-om^ (3ft) . ^v^^mf-iJ'-'^^A (4ft) > i-y^ym^y^-^y^ (aft) 
, ^7T>'mii (2ft) . ±yTyw^ (aft) . ^7T>'m^3'-^A (4ft) *>'J:V) 
t<. 2 (aft) > ^-^rtsyWi^ (aft) . -fyTyW^ ( 

3 ft) «ti^fStV^o 
[0 2 4 2] 

ttz. m^<^^^t^h. i-^^yi^^^^y^^y^y (aft) . 2-j^f-ji^^^-9->m 

^^-^i. (4ft) . 2-xf-;w^^^>m*JV>''>^ (2ft) > 2-^^)^^^^yW. 
ij')^2^ (1ft) . 2-xf-;v^^-^ym^-?V '^^ (2ft) . 2-x^jv^^^f 

uzu^j^ (4ft) . ^>:tx*>'mexv;;^ (3ft) > ^■^r^ym.^^^'y^ (4ft) ^ 
^^r^ymTJjJVv^^ (2ffi) . ^^rijymf}')-^^ (ift) > ^:^ri^yW^')-o 
A (2ft) . #.tT:^7>m-:^;v='"'>A (4ft) . tv-{yn^y^^y (aft) > ^i^^ 

ym^^-^'i'^ (4ft) > :t^-f ^^^^^^l^-^-^^ (2ft) > :tl--r>m*V'>A (ift) 

, y>fV-{ym^<'}^J^ (2ft) . (4ft) . -tyi-ym^y^y 

(aft) > ^7T^-^^^i^"'^^ (4ft) ^ :^7-r>'^:*JV>'^^ (2ft) > ^77->^ 
*'J'!7A (1ft) , ■^7x>m^N'V'!?A (2ft) . ■:^7f■>m^^JV^:=.'^'i. (4«) 

[0 2 4 3] 

[0 2 4 4] _ , ^ 

m^ri'; >M^7>TJvi:U, -o-p (=o) oh ^^•^^h')yw^y'r)\^<D^h^^ 

[0 2 4 5] ^ ^ 

^^m^') ym^y^Mt^mst. CR^°-0\-P(=0)C-0H)3-h (^^l-liti l S ^^ti 
2. R^°WW*^^1-) Tt$*i^o 

[0 2 4 6] 

(CH,0),-PC=0)C-OHX (CH3 0)~PC=0)C~0H),. CC, H, 0),-P C=0)C-0 H) 
. (C,H3 0)-P(=0)C-0H),, CC,H,0).-PC=0)C-OHX CC, H. 0)-P C=0)C-0 
H).. CC4H,0).-P(=0)(-0HX CC4H,0)-PC=0)C-0HX. (C. H.. 0),-P C= 
0)C-OH)> CC.Hx7 0)-PC=0)C-0HX> CC.o Hzi 0).-P C=0)C-0 HX CdoH.x 
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0)-PC=0)C-OH),. CC.3H,.0),-PC=0)C-0H). CC.b H,, 0)-P C=0)C-0 H), 
, CCi«H3bOX-PC=0)C-OHX CCisH330)-PC=0)C-OH),s CHO-C.Hi,0),- 
PC=0)C-OH)> (H0-C6Hi,0)-PC=0)C-0H),> CH 0-C» 0)-P C=0)C-0 H 
X CHO-C.HieO)-PC=0)(-OH),> KCHzOH)CCHOH)Ot .-PC=0)C-OH) 
. {CCH,OH)CCHOH)0! -P C=0)C-0 . |CC 0 H)CC H 0 H)C, H4 Oi 
2-PC=0)C-0HX |CCH,0H)CCH0H)CjH4 0f -? C^OK-OEX^J: t't^^if^ 

[0 2 4 7] 

[0 2 4 8] 

[0 2 4 9] 

mmr 5 y^\:^^<Dm^mi±. (a i ) ^^0^^M^# i o o nmi^^ULx o . o i 

~2 oS«§|5?i)t^^$Ft t<> Mice. i'-5MmW^^UtL^\ T^V^b^i^OSS 

-^st?)^' 0.01 fia$^*^-e$) i. t i^^bjis*^ < s ^'^5^^^$> i9 > s fzmitEm^^^-^ 

[0 2 5 0] 

3BJ^. 4Aii^S^^^«^^^S^b^W^lf?>tL. ^^f-iJ^^f-h'fb^tl. *a 
[0 2 5 1] 

y-;vT^ hj^ifof-^ ^t;^^^-^ k^, f-^yf h ^r-trf-jvr-fe h t-- 

[0 2 5 2] 

h^vTJV? Av-f yy'nii V- T;V^ s e c -'Tf-V- }-^j:t'(Dr 

[0 2 5 3] 

by- nT'ntf V— b, v;vrrr.i^i=sy jV'7;V7*f-V- h j^if(;?vjvnr.«:; A7JWn 
^vKM. ->';i/ar.t>Ax b^7-tr^^V7-fe ht- b. i^JVn^zii^^i^^y 7-fe^;V7-tr h 

vJVnr.ti?i>,H"7.7-bf-;V7-b h-^-- ^^ vJVn::^'^ A7-trf-;V7-t b ^- h 
j;?,jc^;V7-tr b7-fc:T'- -yjVrJX'^ A7-^='r- h:&t*C0-7JVn:n^A^l/- h^s^i:' 

[0 2 5 4] 

^t^^^m-^^~yi\:^-^m. ^^7JV^^^Ml:^i^. ^t^vJvrix'^A^b^t/^ 
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mth b . 1 1 - 3 5 9 2 3 1 1 - 3 1 0 7 7 2 ^^||pd®£^ 

siwl-i tT:$:^0j5^^ (Al) Eg^T^.^^m'^^'^mv^^ (F) 
[0 2 5 9] 

-<^«ifM^J (CMC (#0 ) t-tS^^tLTV^^i^^ti, J|^lmm^^T> 

^V-^^Jpi^l^i^^Ef^. 0. 0 1-1. Q g/ CTa'X^^^ti^mtLi. 0 0 
3-0. 7 g/cm'-e&^^t^^^<t'9llf^L<> 0. 1-0. 5 g/ c m "C^ J - 1 

vv:^^v\^-ymtK immk^^)^'-y^-^^^ tjv^^-'^-jv-^^ vjvn-„T^^^'-^> 
^yt\.x^^^im. m) m<D^-^yy^ ^> h^^x^ {m ^(o-^y^y-^ 

Z-2 8. EMERSON&CUMING (tv) $^^?5M I C R 0 BALLOON. PI 
TTSBURGE C 0 R N I N G (^) ^^C E L AM I C GLASSMODULE 
S. 3M m »GLASS BUBBLES. a±v';vT<t^ ^^li^'Z^m!^ 

•^f^iJvT 7 9^T^yv^/^^J^->'^: LT> PFAMARKETING (W) U<DCE 
ROSPHERES. FILLITE U. S. A (^) I^^F I L L I T E T 

^COHOLLOW ZIRCONIUM S P H E E S . >' t LTk^ 

^ (^0 $|^'l.:^?;^7ir. general technologies (^0 m-^^ 
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[0 2 6 3] 

WinM'\i^^)\^- y \^ y *° v ;^ V u p< ^ ^' u i^^ h 

-^'^ jjf ij t^-^Jvr;^:3-J^/^*;v->, 7.^vy-T^^))\/%f^)\'-yii^^\7^'Q%'h^ It 

[0 2 6 4] 

m) mc^UCAR;5tO*^PHENOL IC MICROBALLOONS> 
-^'fctTEMERSON&CUMING (^) i^<^E C C 0 S P HE R E S . 
->'tLTEMERSON&CUMING iW) #<^E C C 0 S P HE R E S VF-0 
. ^9>'/^^JV-^^<^ LTDOW CHEMI CAL (^) ^«7)S ARAN MICROS 

PRE RES, B^y^y^yy m m^^^'j^a^-^jv, m) ^<^'^ 

y^Y^^ ^UT^y :Lr. ^-^) 7.^Vy/^)\'-yhLXkRC0 POLYMERS 
)®(7)DYLITE EXPANDABLE P 0 L Y S T Y R E N E, B A S F WY 
ANDOTE (ft) ^(7) EXPANDABLE POLYSTYRENE BEADS 
, W^mT.i'Vy - T ^ ^) )VWiJVV-yK\tU^-^^::fJ^ (^) M60SX 8 6 3 (P) 

[0 2 6 5] 

x%tm^ i OT^^ s fz^K^]^fz^(o^m-r^^tii^x^^^ 

it'^<, miit^^:^:^vvyy-r&tzi6Kim^fi^o 

[0 2 6 6] 

/^)v-y(Dimm±. (A 1 ) -^5^10 0 Ea§i5t^L. 0 . 1-50 mmun^^i^'Ut 

[0 2 6 7] 

:$:|^HJ^ii:> (G) fiS^i: LT, ( 7 ) : 

~" S i R' (OR*) 3 (7) 

) xU^fih^^-^-r^r^jyyy^-j'f')y'!rn-^m^>^>^k.ij^^^^<, 

Z.(r> (G) "^^-k-^mm (A 4) Hfc^-C^^-I^ (6) : 
-S i (OR') 3 (6) 

(^4'RNimifi^crac) x^%^^%^^-fi>MWLn.-^m-^mm-^^^h\z.i^x^ \w 
i^jia^i^t'fc^o *7t. (G) fife^o-^^EjS'r^^-ft^t'ti, ^-r^i^^«^-rs7 

t-C^ h^vS^^L'^v^:^, ^^hm.^\^fz^k. (G) ^S^i: ( 

A 4) ^5'(^E]Stt^^t*^<7?J=-;^^JV5cl^^^&^^ifttTtT^, (A 4) m^<Dmm. 
^^t*t'S)Stt<^iiVM h^i/>'U;vS{i^^L?&l/^o feT. (G) (A 4) 

o Mt;. (G) ggMJ:?^~ (A 4) ^%(nWM&.'T^%%\t. ^'<%-m-\^^%:-t^ 

y i\^u^=y%<7:>mmn±-^h2 ox%-h%. m^AmMMii^^'kmct^m^mm'r 
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(G) w^t (A 4) w;y^-^h^j:^mmtimmmt. \m. ^^^^ 2W.mt^<7y 

(cfll-k -m. (7) x-^^Khimm^mtr ^ jm^^Mt^mi^^ 
o (7) x^^^hu.m^'r^Mm^mmtLxit. Y^)^y^i^^y'))vm. ^ 

vp«f-iVxhdr^>vij;vS. ^i-)\^V^Y^'yV'))\^m. ^V 
^ V 7° n *° ^ ly u jv*. f - V ^ V 7' n ^ ^/ v if *^Jf ^ i i ^ii^-c i ^ o 

r jv n ^ ;v co#r4(^li,iC75^ > X h ^ V u t ^ V y o .-H ^ V jv^^t? s u < 
n^^ymmmt. wimu(^m.ii-^h. 2m&^^m±L<. swi tv>o jjo 

[0 2 7 0] . 

(G) Jk^<Dm^^^\^X\t. y-75y7=ne;VbUxh^v^>7>. y^-J^jyu 
\d}W)4yy°^t'^iy^yyy. y-r^y ■/ne;vpi^jvvx>^-/>-7>> 7- (2 
-7^/xf-jv) y7°^eJv^';x^^-^V7>'^ y- (.2-7^./^^^^^) T^y 

x>i^i/v7y. y-^^v^ F7°^e;^^'Jx^#^/->7>'^ y KT'ntjv h V 
^ V/n*"i^->->y y K7'nt:jv^f-;Vvxh^>'V7^^> N-7j^^J^- 

N_n-y^JV-y-T^/7'ntf;vhU^h^'>'>9>. N-tfx;^^^^ 

;v_ 7^7 7°DeJ^^'Jx^^>->^>'. n, n --ex (y- ^ux^^-^^/«J;^ 

(G) (A4) fi£^(7)«M'^#l 0 01151' 0- 1-10 

^mmxm^fi^o i-53<^mmxim'r^<Di}mtL\^\ Jiia (g) m^r 

[0 2 7 2] 

(A 4) (G) ^^&T!}-^h^j:^mM.m^-mM(Dm.mt'r^m^. mt.M^mmL 

MymtLXit. 7JV3^->^>'jJvX^^U. ^^-^^ T^y£^^*t^v^^^^g<b-^ti 
(A 4) ^^<7?K)S'14^-f«t<^xj^T^v^l^E5c;;^»> 

tL<. h'jy h^'>->U;i-^^*L. 75^-^> 7^y*'^^^t'&v^^^f<b'^iiii> # 
ic^^tv^o t:x;v b V ^ ^^->^/7>'^ ^ -f-^V h 'J p< h^^>->:7>. 7:^ 

x;v>';^ h^->^/y^y=^if(?5TJV^Jl/h'iT;v::i^v>'7>'?fi(i:. m7fc?A*^ ®<t:14. 

[0 2 7 3] 

*l^0J!T-a. (H) fig^i: LT. -K: (8) : 

-S 1 (OCH3) e (OR*) (8) 

(^ft'd'fiORMi^ ^tL-etLMlcRti:l^^t>2 Oc?)-ffic^^Wr'S)i9. 3-d- 
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H) ^5^^^m^<D (A 4) Wu^^-Q^h-m:. (6) : 
~S i (OR*) ^ (6) 

[0 2 7 4] 

(H) ^6^t (A 4) m^^^h^J:^BimmmmM^(r)UtL\^m^^i^i±. ^7.^}^^ 

mm)^Mm<^^m^xij^^(7:)mm^. (h) m^t (a4) jt^c^EiEtt^^-^t*^^ 
10-30 V'^itmim^i^-^^ii-Mmnkji^^-r^h ^ tm'ft t < > s oxjy.±<55^ 

[0 2 7 5] 

(H) (A 4) m5^7!)^i:>^£&mtm'immMmt. imm. &^t^. 2-M=^t'o 

[0 2 7 6] 

(H) ^^fi> -fi^^ (8) -e^^tLSiKJE'tt^^t^tr^y^^^l-^^b-^tfC^s 

^ ;v V ^ f ^ ^/ U jcf - ;v V ^ h ^ U b ^ v ^ h ^ i> U v 

h ^ f> U V -i-^ ;v p« h ^ 5/ V u V X. h ^ h ^ ^/ V ;vS> 

[0 2 7 7] 

7'ni;;vx>^Vvpf 7- (2 -7^ ^ 7 ^ 7 T'n > U p< h 

^^/e^v^^ 7- (2-7^y^^-'W) 7 5 y:/nt:jVpff-JVvp{ 7- ( 

2 -7 5 7 if- JV) 75 7 ^De;vx-f jl/vV . 7- (2-75yxf-JV 

) 75 y -/nejVJi h^^/vV f^->>'9>. 7 l^-i" K7°ne;^ f 'J 7 f^-^i^^^ 
. y-^^^ KT'nejV^^^JVvy h^^^vv^^ N--7j^^JV~7-75y:^nE°JVf 
1; p< b^>'>'9^> N-^>'v-'V-7 -T5 y :/ntijV h U f^^'-^y^^ N-n-T' 

7-757 7°utf;vhi;p<h^v>'7>. N - v v ;v- 7 - 7 5 7 T^n 

;V> ijpj N. N '-If;^ (7- hU7 h^-^v-VJV/utijV) j-f-V-Vv 

75>, tf;^ (h^jy h^-v'zX'J;W7'ne;V) 75^. 7- [2- (2-757x^;V) 
75yx^;v] 75 7:^nE°;vhU^ h^v'>'9>'. #c??7 5 7&'^^>'y '^M^^ifi> 

mm^^ (H) ^^i: tTffiv^S>ri:^«-e|:So 
[0 2 7 8] 

(H) SJ^M. (A 4 ) Jt^c^^aS-^fr 1 0 0 fiJl^^L. 0. 1-10 
fPotgarHt/H^tL^o #l^> 1 ~5»ttia-C€ffl1-^(7)Wt Lv^o JilS (H) ^35^ 

[0 2 7 9] 
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[0 2 8 01- 

^vi^ym^^ts^'y^m. ^Mil^^^*"^^'^^ N, N- 
>?>/U'>vJ^T^V >^ N, N-v^^U>'-:^Jl^-o-hJV^v>'. h 'J ^'"V-^vJV-r ve/ 

2 m-^t-ri> ^ <Di3K mtKn Lmm^u < > t tzmmt' 3 ^^^jrnrn @ < 19 ^t- 
M^/t^iy#^9'7^ax.i^°i^~/#I|7^tmtf^tt^o itif)«?)x*'^'>#fli (i) 

iStt^'i'tS^^^^fi^'f^ (A 4) (Dm$mt. MMltX (A 4) /x.i^:^^>#fi| = 

1 0 0/1-1/1 QQ<omMx:^^o (A4) /x#^^/#|i<r)t!i^^n / 1 0 0*P 
lc=Sr-&t, J-iKi^v#fl|®<ti^co:ii»5^S^5i«^ 

:^ft(7?^^fj*^^;t h ^t^tz < 19 > ( A 4 ) /x>^°^ ->MBI<7)tJ^>6^- lQQ/l^Z.k. 
LX (A4) ^^=Srl~l 0 0E^^> ^tt,\izmL<\tb'-10 0M.A3m-r^<^i}' 

j:v^o (A4) ^^<Dmm(r>im^^mt&m^Ki±. (a4) gg^i o o*a 

glilcM LTx*°^ ^-M^ 1-2 0 0 Ea^> ^ ^ L < U 5 ~ 1 0 0 S*^. #1- 
{i5-5 0fil:g|SM«O:6Uv^o 
[0 2 8 1] 

mLU^^t'^z/mmmtLXit. mmmit^<. -mKmm^fix^^&^r^^^^ 

vy^y^^y. vjif-;VT^ / 7°nt:;i/7^ N-t? y xf-;vt:^'J m-^-:/ 

xjvx;v*>. ^VTMrryvT^v. T ^ >«*°'J x-x rmr^^SI; 

2 4 6-h';>^ (-yyf-;vT^yp«f-^v) 7i>'-jv, hU7'nejv7^>'(^i9'fc 
nkr'^ - ti f^nmr ? ; *° 'J r ? miiM ; ^ ^ ^^v- ; 
vvT>'v7^ ; H#«tm^«> te7K7^;vm. ^^-^^ KnfiE7R7^;vm 

>m#60J:-9'S:^;jc;&;i/*'>mm; TJV'n-;PM; 7^y-JW?l; :^7;v*'>'mM ; 
[0 2 8 2] 

x=}.°^->«<7>®'ft^j^fjffl-r:g>li^. ^(Dimm^^'^ym'ii o osa^^^i^t^ 
0. 1 ~3 0 oaa^<^)ffiH-^^So 

[0 2 8 3] 

tTii^St::^^«u 7^5^izX':,x-m^yt^hyK5m^ii. ±cfz-mr^y^^ 
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^yy^'f-vyvy^y. i, ?>-'Jr\J^^y. 2, ^-vr^/f^y.^y^^ 
^vy-JT^y. 2, A-vr^j^y^ys^^^^'^^y^yT^^y^ p-7^"V>' 
'JT^y. p. p' -\£-y :r,:z.vy^JT\y^j:t^<nVT^y 1, 2, s-hvr^yT' 

;v) ^ ^y^£h'<7^^mr ^ y ; i^^f-i^y h u r ^ y^jx-^uy h^Jr^y. rYy 
j:.^uy^y^ ^ y^j:t'<7:)^v t;v^ 7 ^ ; :t-^^^TJv^ r ^ 
y I y~r^y':^^^}i'VV^y^i^^yyy> N- (/3-7^>'xf'^v) -y-r^y/ 
ntr;vh Vpf h^'^v'^^, N- (jff-T^ -y-T^ 7 T'nejVpff-JVvV 

t F> vJ^^JV7^r >7JVrt: K\ ^yXrn^7'^}^^(Dr)l^'T^Y^ 
^y^u^y J y^ Y^) ^^}\/i/^u^ydr jy^ -y^u^^'^jy, bV^f-^v->^ 

; 7-bf-;V7-b 7^rM^^^f-JV. 7-t: M^M^f-JV. vn^Mvp^f-JV, vn> 
[0 2 8 5] 

#fflLTffiv>T^><J:<. xj^-^i/^l 0 oaa§l5«t> 1 - 1 0 0 SSf ^ tl. 
^colSMS lixj}.'^ J: CF^f- ^ y (T^fSilti J: o TM'& o 
[0 2 8 6] 

*^0^(^i!^b'I4Wti ( F ) fife5><7)IS?i/J-^M^2^#I^^^'^^i^ (75^:K^J ^K-^ LT ^) J: 

^>"^7A, ^-^'y'?±. m^^v-, ^v-^ ^'jv^'. m4ti'^i5^^^> ^>h^-f 

■^^ ^^ m''mimi^r/:i^m^^'ym^£t^<7y%mm ; s^s 

[0 2 8 7] 

^ 1/ - r V l^-RV^mUMmm^^ t'Tt)^ hMim^ %mM ^^^M^i^ ( A ) 1 0 0 

1-10 otft»MTWi-^«^^(^^ tv^is^«i^ti^c ttz. mm 

(A) 1 0 0MSf|5l::jttL5~2 0 0 Sa§|5<7)$IH"e^ffl1-ti LV^^mmh^^ 
[0 2 8 8] 
[0 2 8 9] 

^<?5"nrMt tTi±^ v*^^^;V7^ 1/- v7'-^;V7 ^ V- h ^ 7^f-JV^> v JV7 i?^ 
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)v V ^ ^ jv V 7 :n - U ^m^:^ T ; j^t'^i^itXaM. ^'^"^ Mb 

n - t U x;^ X JVM'^ *° 'J x;^ T i *° if V > 'J n - JV^ ^ 

tj X ^ T ; =K - a - ;^ ^ ^ ^ ^ > ^ u ;^ ^ V > t'<^ ^ 

^(DU-^mm-^^mr-im^^^^o -^mn^\t. (a) 1 0 ossfPf^i^t. 

# tt^ er, ; V x^ uy^v:^- v ^ y f . h '} V "J ^ - 

Tjvss • -t/^^^/>m. Ti^tiv-m. T-^y^yB. y^}vm^<D2m^mtj:-^vyyv 

0 e 1/ y 'J ^ - 2 ffir - jv^^^ tt^ *° U r }vmmM \ 5^=^-^ 5 0 

0 0 1 - 2 0 7 1 5 7^^mi-WM^^X\^^h7^'})Vmr)V^P:^7.7-}l'?^W-Ai^'^m 
[0292] 

^j^j-^mM<D^¥i^^^i^^ t < 5 0 0 ~ 1 5 0 0 0 -e*,^;J)^> J; V) f t < 
}i8 0 0-1 0 0 0 0^**5. ^hKmL<i±l 0 0 0-8 0 0 0. t<(il 
0 0 0 -5 0 OOX^&o MmtLHtl 0 0 0 - 3 0 0 OX^h. 

:h.m6^^'^mM<D5^'}-m^mi-^^^^^^^'^'^^'''^^*'^^^^<^ 1. 8 0* 
tiWttv^o 1. 7 O^J.Ti)^Xy)mL<> 1. 60UW5rM?tt<. 1. 5 0J=y. 
Ti}'^hmtL<. 1. 4 OJiiT^>'#t^ilfS t<s 1. 3OJilW:tt^)0tLv^o 
[0 2 9 3] 

■^-^^urmM<D^^^^^> i3j:0=\ ^S^o-^ (Mw/Mn) it. G?C'^ {^') 7. 
[0 2 9 4] 
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[0 2 9 5] _ 

urmM\i. mk-^itmLxiiXi, 2ajiJi±=^#ffit'c^>j:v^o ttd&^'f-'^mMtm^ 

[0 2 9 6] 

nmm<Dmmi. (a) gg^i o osfinst^^trs-i 5 osa^is. $f^L<{i:io 

~12 0mfi:f^^ ^iblc^ffS L<li2 0- 1 0 0SS§|5-e^);i.o 5 S4fl5*tit?t±prW 
[0 2 9 7] 

i (OR) . a Rft-etL^'ti^siic. m^i'-2 0(Dnm^&yi±^¥m:co^ 

itA^^x^^o ^hr-. afito. U 2. 3<?)v^rtL;5^-c^>So ) -e7]^$tli>^-f^'^k 

, >?7jl::ijVvV Jl'V b b U 7 i ^JV;^ h 

^>^<5D-j|^'t<75R;?»^ ^^^6-2 0<757'J-JV*-e^^'b<?):*^ ^Efetl<7)i!'fbEJS 

^t'fh^ilOffi'^Sti. (A) 5^59^1 0 0a*§i5t^^tT0. 0 1-2 OMi^mm 
tC<. 0. 1-1 oM4^3«)^l^04 tv^o ^^t^ti-^i^t^Sfi^S^^^'-^^^H^rTIl^ 

[0 2 9 8] _ 

^v'z/^^. v;>!f-;Uv;^ h#>">7>'> h 1; f-^V^^ h^'>'>7 n-7'ntr;vhij 

^ h^^>>'y>#<7>TJV^;VT;vn^^/>'7>M; vp? f-;VvM V /n^y ^'>V7>. 

-.S/^y^^r;^^;!/^ v/n/^y^i/->9>. y-^'Mj)^/F^^>7°ntiJvy^;vvy h 
^z/Z^yy. y-^^)z/V'^=yzfv}d}vy^) h^l^Z^yy. tf::ijvhUy >^^/^^7> 

[0 2 9 9] 

9y-)\^^^^'r^i}i^m^^i-i>^\:^mtLxit. m^^-i 17521-^^11}^ 

y ^ ^^(75 7 jV i^;^ ;V r ;V 3 - ;K?)M^#-Ir^ o Tl)D7X^a^l' i V| ^ U P« 7 7 
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iL%l^¥7-2 5 8 5 3 4^<J>»IBE^^-C»/^^J:^=^^^>'7°ntiV>S'^#<7) 
n y-fb^^t/^ifiKI-^-fb^tf ^ ^ i t :6^'T' i o ^ 6 - 2 7 9 6 9 3^^ 

(A) Bfc^lOOEfi§&t^MtT, 0. l~2 0iS^> l(?4t<t^0. 5 

^mmmmMv^\t. ig^si's&c«ti^«t. f'^ifett*a<-r^^5i'j^v 

jbf-^'vt4#^^j mntm) \tm^xm^>x^i<. 2mx}Lm\^x^^\^o 
vmmwt (A) ^^looMs^Ei^s^rLT. o. \-2^%^^<ommxm.n%^^ 

4 S-x.i^^^Sre/vi^n^^Ht^- 1, 2 - v*-*'^>'l-'- ^ (E-PS) > 
^j:^-^Xi±E-? SmmtL^'o :^^^Z^^t^m± (A) 1 0 0 SSf^l^M LT 0 

Kmimmr^^ Lm<^^f^'^^ ^mimm-^<^ ?^ !?!^Til^' 

-etvt>(^#fim4ti {-^u-fyimfm. ^twtf^ttSo -tt 

v)vu:z.t>m<7^m^'^> T^yit^mmm^^^Mo m.%mvommmn\t. 



C47) 
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ib^^t'^o m¥3-l 6 0 0 5 3'^<&m.Ktm^fiX^':&^^i-'^^mtmnit^ 
[0 3 0 5] 

L#&o m^^^^(^tLTi±. yfmmr^'))vmt^^. t°^)^--[^m^=-}m^^^^ 
it r V nmm^tm.m -^^^o ^Mm r^^j jvm^t-^t/ ttx^t. r^^^j )\^^x it;^^ 

y!.M-210, 7 n y ^ ;^M-215,T n =.^7^ xM-220, 7 n ::i ;^M-233,7 n c:^ y ^ y^t/k240, 
7n::i'7^j;^M-245; (Sftb) 07n:::. ^7 ;^M-305,7n^^:; ;^M-309,7nr. 7,1^ 
310,7n^^7^'Xl^315,7n^^y^;^I^320,7u^7^;^M-325,:S.O^" (^Wtb) <^Tn:^ 

-)\^r 4 ^W-^^:^!^ Mthtz^(0(T^^. # < ^^^^if ^^v#^# 

. a't{i:vTvHl:'^iif^ii5^Ji:LTiJtl;t7i!:fAii^mcofl&. r^^WMJ (M47 
^3^17HaiIS> WJ^^m){&f&ll^f> ^93K~> ^106K~. I'M'&M^ 

^>tl^:^'^:^)^'^^o Tfe^^t'EMfi (A) ^^l 0 CSatPtc^LTO. 1-2 0*1:^ 
>^iL<(iO. 5-1 0SSfI5<^ISH'e€ffl1-i><^^U<, 0. 1 SSf|S>:^T-Cli« 

[0 3 0 6] 

^y7^/-;i-^. ifT. 7 y - ^i^'V 7:ny-;v^5^)5M^-Ci #^^1: 
-V^'^K7^y-;vm«f Lv^o ^ ^ y 62210, f-^}£y 144; CHIMftSS0RB944 

LD,aHIIVlASS0RB119FL m±V^t tl^) Q ^f^^^":^/-^ ^-l^^^tt^) ! MARK 1A-57,MM?K LA 
-62,MARK LA-67,MARK LA^S.MARK LA-68 (Jil±V^-f Tt^* T- *';^<t:^^^^14l^) 
. .9- y ^ ^-15-770, ^ y - ;vLS-765, 7 - ;VLS^292, -if 7 - jVLS-2626,-^^ 7 - JVLS-Ill 
4,^7-;VLS-744 (m±V^T*t'i)E*1^^^1'±®) }C^^*Lfcl:>'^^FT5 ^^Tfe^S 

M^mt^zti^x-^^o mmitm<^M.mmm¥4-2d. 3 2 5 

- 1 9 4 7 3 i^^&iit^^iat^ttTv^^, mmmwtmMit. (a) ^^1 0 
o*fifi5i::^tTo. 1 1 omm3onmxmt^<Di}^x < . ^h^mKliO. 

2-5EfifB-C*^o 
[0 3 0 7] 

m.it^i\L ^ Va^x i h o Tfe^^^J 1 1 T ^ > h u T v^^ Ji'm> > - F t ? --^ 
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[0 3 0 8] 

. #ii¥5 - 7 0 5 3 i^<^mmm^^r\^^&x^iz^y^- YT^y^it'^mMtL 
ibKm Lv^o smr^y^m^^yr- vr^y^mmt LXit^^ tf >622LD,f-^ 

e>'144;CHIMASS0RB119FL (Jili:V>f tL^i B ^'-^^^t^) ;Maj?KUS^57,lA^ 

2,LA^7,U5^3 (ia±v^t"ti^rT:^7-*^;^>'fb^*^^tt^) ;-ify^;VLS-765,LS-292, 

LS-2626, 1^1114, LW44 (]il±i.^f ^ t^c^3^;^Si^j56^M^-e^ 

m<Dmmmi^m:h:it^'x^^^o mmMmtLxii^y^/y^^y^. ^y 
KU-^h^^ I WM"^ 2 mw^ )f(D^WLn(r)U^^ ^i-^ ^ ^^-t 

[0312] 

'smm. mm. >^^v*ji-»«^j> ')ywMmm5mm. mm. m 

[0313] _ , 

mmu mu. mmu. ^mm. miu^^tizmx^^ho ttz 

^z^-m. ^^vyv^^~m<D^WM<^'^^^'y-'i'ym. ^-7-^ 

ym. -f^-i^-. mMmmnmmmm. mmmp^. -t-^ Y:^)vym. n% 

^io^is^7sm^ mwm <Dmm-mimnm. giii?^^^&> ma^^a. nmm^ 

S^^fiT-y-f '7-(7?@itt^^^^T:^r-7X. Bff. MBi^^tl* ^:rcD$P^jAlE 

a<^*Mt'^* L ^ ®^ <^ ^ 7'<?)@^«t/*3 J: Tl^wmM t tT ^ MrT 

t^-h. m^^^-}^mmm. n^^^H-^)\^mmu ^^j^mmmmu mm^m 
mm. xmmmmu m^±.mmmM. m^JimmmM. m^^^^^mmmM 



(49) 



IP 4101632 B2 2008.6.18 



[0 3 14] 
[0 3 15] 

(^^^Jl) 

/>*;vt^ h ^^7^ AmM^l'T7°n \Lvy^^z/ YcoM-^^fr^^. 2 6 

,0 0 0 (Bvi^v'J^TAt tT:Sv-mHLC-8 1 2 0 GPC-^rfflv^ *vA(i:^v- 
MTSK-GEL H^-fT'^rfflv^ «tj:THF^^fflv^TlI^t/tJ^°V J^^^-V-^l^^^ 
d^*) aym'^n\^vyt^^yy^ntzo S^^T. :^(7);KM*^*'U7'nev>':t^>' 
F(^7fcMStc^ LTl. 2^Stcr)NaOMe<7)^:5' / - JV^t^S^^^jD LTp< 3^ 7 - 

0 ofi«§l5^^^^L^ n-^^-^^-^s 0 oSfi^pt. 7jc3 0 oasf?^^fI^»t/im. 

'L^^m\^^^7^^W^L. #t)jL7t-^^^>-#»Mi;7]C3 0 OSSf[S^?S^*i#U ff 
1S^:^)>'7 U Jl^^-eS) ^ 2 6, 0 0 0 3 'J ■/ a f k > ^ ^ -> K 

°[0 3 1 6] 

#t5^fcTi;;v«*°U7'nev>'^^>'Fl 0 0ES:^{::^t. ^^t^^^JV^/n^-if >- 
It#c7)^^^*3 w t %(0-f V7^^^^V-;V-^^Sl 5 0 p pm^-M^i: LT. p<f-;Vvp< 
Y^lyZ^yyi. 4fifi^i: 9 0 *C-e 5 ^MElS?-^. ^-^-JVvpf h V 
V^^v-TJV^V^^E-a'* (A-1) ^#7te'H-NMR (H;$:il^-Mj NM-L A 

4 0 0 ^fflv>T. CDC uM'^'-^^IJSe) r^^mmr-i^. h^;/ 

v'U;vS{il^5'^^/tl9^i^)LT2. 3«T^ofco 
[0 3 17] 

mmm i . 2-4 7 Lxf]mn i ~ 2 ) 
(A-1) 1 0 QMMm. m^^^^^'^^^^'y'^^ {^-^:m^. ^mcoR 

) 1 2 omfi§B> {laWMm^. ^^-<-^R- 8 2 0) 2 0£Sfl5> DID 

P5 5fiMfl5. i-^vm-^^n TV;^^^°^> 6 5 0 0) 2figflS. 

(H^fc^. ^y-;vLS770) lEfi^. m^\-UWm (^^-^ - ^^Z^^ i^i' ^ 
^ * }ixm. f- J? try 3 2 7 ) 1 aa^. m'ftP;&jt^J {izmm'it^:rM^. y ^ 9 y i> 

SP) ISS^^ h^V^/^y (B*^-:^>-®> A-1 7 1) 2* 

B7^^:=^ij-9^. A-1 12 0) 3Sm g 1 tcfS^^?? v 'J ^- h (:3;Vrr'- b^. x. 
f-JVv";^^ h 2 8 ; M^, x.^}Wy^)^- h A 0 ; njl^a- pf^J^v^J 

^-h5 1) 2fififB. g nc|e^<7)®'fbl!fei& (am^bs^M. vyf-jv;^xt:;^T-frf-;v 

T^?h:h- > (^p"p^ : U- 2 2 0) ; Bm-ftfigS, (2tt) (^iPni^ 

: u - 5 0) ; vr^-^y^^^^z/vvym. ^-^^r^ ym : ^^-^t^ i 0 

[0 3 18] 

(II^btl«7)§lo§Sl9») 
tl<^#«tl^2 3t:x3 0+5 OX:x A Bm^LXW^m 3mm<Dz/- h^imLfz 
o i<7)^/- h$-3-^^'>^;vSt::#TT3l^v>T. 5|o§i»93UK2 0 Omm/^-e^loSi^JM 
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^^tfv^M5 0 : 5 0%5Io5Bi9^v^7;^ (MP a) , Tb -Mm^^ (MP a) . 
Eb (%) ^m&Li'Co ^^'^^n^^-To 

[0 3 19] 

g 1 <7)^mi 23'CX3H + 50t:x4BM& LTI?^^ 3 mm<7)->- h '^f^^ t ;t 
o ^<7)~>- h^3^r>-^JVSlJi|T^t^S^ «M2 0mm$-4 Ommt-e5I^o;t (1 

[0 3 2 0] 

It^^o mWnzU^t 2 0 0ltKt^<7)*iMSE^''0^'l£^^Tl!J^LfCo 
v^^j&Wi^ U ^ -/itt^HtLTv^^ ^1 ^: =gr^1-o ^^^^^ 1 f^^r^t-o 

[0 3 2 11 

[gl] 
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. immzKmi-m^. m<mmtLx:^m^ (u-220) *fflvit\ :^jvf>m;^ 
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[0 3 2 3] 

(^i^m 2 ) 

mi A, 5 0 0cO7lcmS«^H';:/nh>>^^S'F^'fflv>. ^« l ^1^1*<?5^)iT-7 
t; ^} -/u^i^yt^ vmtz. i <^ r u ij y n e v > ^ Kt^^t t 

h^i/^/'J JVl^^l-^J^'U^t^'^TJV^VyM-^^ (A-2) ^#3to 
[0 3 2 4] 

^-'j^^^S^T^V^l/^^S-^ (A- 3) ^#7^:o 
[0 3 2 5] 

l^^M 4 ) 

'&«2-r#^^fc7'J;v«*°'J:/niiv>:t^>'Ki::^tt, ^« i t^^^^^Hll^^ 
, ^>^;vvV Blit^p^f-JWvV h^S^v^JWS 

^:t1-^=KV^^v'T;v^ V-V'^M-a-^ (A~4) 'Sr^i'fco 
[0 3 2 6] 

^ 2 K^.-rm^m^^ Lfzt'<^x. 2-4 -c# ^ti/cKiStt^^ ts^^t-^^ 

^m-^fr (A- 2-4) 10 OE*^. ^Mgl«^M*^V>''>A (fiSXHM. 616 

spccR) 1 2osafP> ■m<k^^>' (SJi^^is^ ^^^-^-^^r-s 2 o) 2oms^ 

. D I D P 1 2S«§!5. ^i^Vim^M x ^ X/N*n ^ 6 5 0 0 ) 2Mfif|5 

3fc^^^J ^y-JVL s 7 7 0) iMMU. mmMmi (^^^ ■ :^^Zy^}V 

x-f -^^^jvxu. f-^if> 3 2 7) iSM^. m^m-iiiSJ (±mmi}^^xmW:. j 

iryy^SP) I ') ^ ^ ^^^'^ ^ {B:^^=-iJ-U. A- 17 

1) 2Mm. mmi^MJ^-^- (T^yxf-jv) -^-T^yT-nejvbUp? b^v- 
v-^^ (B:$:^r.^^^. A- 11 2 0) 3aef^. UV^-V (3jvn- h^. p^f-^v 
-^ij/r-h5 1) ^$^2Kmm<D3^. ^2t'|a^«^ (D) ^^<^€^hM® (H^'fb^^ 
, zyyf-}\^7.X}£7.r-^^f^)\^7^Yi'-}' (^5&^:U- 2 2 0) ;^*^m^]3&SI. V 
:/^)l^7.XVy^'}l'-V m^a^: STANN BL) ) . (C) Jt^^-om 

14^^ (H^^hSgM. (2« m^n^ : U-5 0) ) t7^ > (fn« 

mx^m. 9^'JJVT5>') ^^2 lc|SKcr)§p«i[i ^7K^^rKXmm^:^5^<^ 

[0 3 2 7] 

^2cr)#«t/^fflv^T. t&5&i:|WID^-^r-5lo?ai9^^tTV^M5 0 : 5 0 %§i-:>gl9 
^v^y;^ (MPa) . Tb :MPt^E (MPa) ^ Eb : Mmf (%) «St 

Tto |g:S:^^2l'^1-o 

[0 3 2 8] 

^2o#«ti=^^v>r. mmtmm^':f5-mr-m7um'^njELfzo fit. 4-iiifii o o% 

[0 3 2 9] 

^2<75#«tf^ffi*/^'C, ffill2 OmmX 2 5 mm. 1 mmc7)^^^if^>7 JU^j^fig 
Ls 2 3t:x3H + 5 0'CX4a^^L7^:'b<O^6 0t):^--r>4^'e0. IMPai^E'^ 
^^t. #M^*ll-lt/^iS^lit 1 4 OBtWrntt^^ifil^MSt/to ^"fc^^^O. 4mm*Ti 
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[0 3 3 0] 



V . 
l£4 



m 
1^^ 
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[0 3 3 1 ] 

m 2 (D ^mm 5 ~ 9 1 itmm s-st <^itmt> h . ^<^u.m^'r ^ ^M^v ')t)\^^ 
^^y^y^))vmx^^^^mmit. (a-2~3) ^ffiv.^^HiiV). mr^w^\^^^<f 

[0 3 3 2] 

t-;2,5}^°'J:t^'>rJV^k>'^£'a'# (A-5) ^#^^o 
[0 3 3 3] 

ji,^ ^ h > V ^ A T :/ D e V > ^ ^ V K'^S'^ ? -li: t:# i:¥i&^5'?-fi: 
^2 6. 0 0 0<?5»^*^^'J^°'>':^^t:^>^^->F*^».^. i^'fhT V ;v^M^ ^ 

^^^))^.^^^z^)y'Tl\±vy^^iyYl 0 oSfif^t^^t. ^±^£=-)i^'y^^^y^^<o 
^#-^S3wt%O^V7°nyV-;V-»0. 5^^WttT. mi^6 v o 1 
i-:2,^*c7?#H^T^ ffcH^l e q/P t leq<7)tlJ^«'a'U ;>i^JVv;>f 
3. 2MSfBii9 0'C-e5B#HE)S^-&. *^t-¥:^2. 8^<?5^ f-JV':^^ ^ ^'>->'J 
^i^i-SsK';:^^>'TJV^V>'^M'^# (A-6) ^#7to 
[0 3 3 4] 

12-14 m^mtn 6 ) 

^^^frt-^^aa-^fr (A-l. A-4~6) 10 OSfi^e. ^WWSRm^JJWv- 

?A (Mx^i^. E^fg^ccR) i2 0Sfi^. mt^^y {-awMm^. ^4^-^ 

R - 8 2 0) 2 OSS^. D I D P 5 BSSf^. f-^ VW^^J X/^^ 

a> 6 5 0 0) 2m^iP. ^^S^J (S*^. ^y-JVL S 7 7 0)1*^2;^^'^ 
M X-^V^JVr-f -^^^JVXSi. -^^t'^ 3 2 7) lE»fl5> m«Jh^j ( 

^rtff^^k^x^^> y^'9^;'^'SP) liM^. te^jtf^ivvv^ ^^>->^> (b 

:$:>xr.5tr-SI. A-17 1) 2Sa^. ^*#^#JN-^- (T^/J^^W -J-J^ 

y7°ne;vhv^ h^v-vy^ A-112 0) mmMt 

tT. *;v*'>MxXm (smJt^> ^^^^--r^v^xX (2ffi) (®>?a^ : U-5 0) 
•9-rV-7^1Q) ) 1. 2aSfP, r^V (fQTmilX^m. y'^'JJVT^V) 0. 75 

I'-^tx (MPa) . Tb :mn^u (MP a) . Eb :mnw (%) «st 
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[0 3 3 8] 
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^^'#V^:tm*^# (A-l> A- 5-6) i±. m7Gt4feJ:CW^U"7°1MltlTV^;i,:^ 
[0 3 4 0] 



(56) 
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^ <; 'J 7"n 11 V >- -t- >^ K^#7t:c ico^ 'J 'J T^n t:> 1 ^ -> Kt^ 

h^5/v.i;;wS^;t1-i>J3^°'M^v'rJV^W'>'M-^# (A-7) 

°[0 3 4 1] 

(-^^M 8 ) 

7 r# ^, ^ ^ 'J .J 7° n If V > ^ ^ -> K KU ^^^J 6 t 

^^:ti-;B*°U^^>^T;V^V'>'M'^# (A- 8) ^Wzo 
[0 3 4 2] 

(-n^^M 9 ) 

'^^mm 2, 0 0 0 <7) *° 'J ^ ^ -> 11 k > 'J n - jv^i§&^j t ^^^-^TZiiiiZ 

'pt^;vvp< h^~>^/ij;v*^^1-i>jH'J^^>'rJV^v:/M'6^# (A-9) tt^fzo 
[0 3 4 3] 

nm^-r^^^M^^ (A-4. A-7~9) loosfif^. m^m^m^^y^ 
»>A i^^ji^m. sffe^ccR) i2osft^. m-^^^ i^mmmm. ^^^--^ 

R- 8 2 0) 2 0SS^. DIDP5 5M*IP. ^^V'I4#^^j (^i^'fb^S^ xV^A 
nye 5 0 0) 2ESf^. Tfe^^^J (H*^. ^y-JVLS 7 7 0) 

M (^/^-. ;^^v-r>VT'f -^^^jvXM. ^^H-> 3 2 7) iafi§i5. m-fmih^j ( 

^^r.*^^. A"l 7 1) 2Sfi§^> »^t^^JN-/?- C^^^iti^) iilli 
yT'nt^UhiJp^ ^^->^/9>' {B^a.=^f}-^. A-112 0) 3£fifli. ^Ill^v 
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